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Sewage Disposal at ‘Amarillo, Texas 


Plant, Including Preliminary Settling Basins, Aerating Tanks 


General Features of New 


MARILLO is located on the High 
Plains in the Panhandle of Texas 

at an elevation of about 3,600 ft. above 
Gulf level on a divide between the South 
Canadian River and the 


and Sludge Lagoons 


By WYNKOOP KIERSTED 


Consulting Engineer, Kansas City, Mo. 


portion of the city owned section of land 
susceptible of irrigation. The land was 
cropped but the area was too small for 
successful broad irrigation and con- 


determined to extend and improve its 

sewage disposal plant. 
Preliminary Investigation and Report. 
—The author of this paper in making 
an investigation and re- 





Pala Duro Creek, a 
branch of the Brazos 
River. The ground slopes 
moderately south and 
southeastward and rath- 
er rapidly north and 
northeastward into the 
valley of the South Ca- 
nadian. For a long time 
the city was a distrib- 
uting center of a stock 
raising country under 
moderate agricultural de- 
velopment. Its_ public 
utilities had kept pace 
with its growth and 
were ample for its use 
until the intensive de- 
velopment of the gas and 
oil field commenced about 
60 miles northeast of the 
city. The vastness of the 
oil and gas bearing terri- 
tory and its great possi- 








port on the situation 
found that land values 
were rapidly increasing 
and that urban growth 
was continually pro- 
gressing towards the city 
owned section of ground 
on which its disposal 
plant was located and in 
fact had passed this sec- 
tion along the adjoining 
Colorado-to-Gulf High- 
way. For this and other 
reasons a new disposal 
plant was advocated on 
a site in the valley of 
East Amarillo Creek 
four miles below the end 
of the city outfall sew- 
er. The site selected 
was particularly advan- 
tageous because it is two 
miles from the nearest 
residence and the public 








bilities advertised Ama- 
rillo extensively and it 
became a center for > 
oil and land speculation. <A _ large 
amount of capital went into oil and gas 
development, new additions were laid 
out in the city, and the rapid growth 
of commercial and industrial enterprises 
resulted in much building activity and 
a correspondingly great growth of 
population. Within a period of two 
years the population of Amarillo nearly 
trebled and is now estimated at 45,000 
to 50,000 inhabitants. The demand for 
the extension of the public utilities be- 
came correspondingly urgent and even 
the private utility companies had some 
difficulty in keeping pace with the 
demand. 


The Old Disposal Plan.—There are 
no perennial streams in the vicinity of 
Amarillo, consequently the city had con- 
structed Imhoff tanks for the disposal 
if its sewage, discharging into one or 
nore irrigating ditches which dis- 
tributed the sewage over an area of 
xbout 120 acres, which was the only 


Fig. 1—General View of Settling Basins, 


siderable offense arose as the result of 
overtaxed ground. This condition, to- 
gether with the usual troubles with 
Imhoff tanks grew steadily worse until 
the commission, pressed for a remedy 
for offensive odors, constructed an out- 
fall sewer from the Imhoff tanks 4 
miles to a ae into East Amarillo 
Creek. 


The bed of this creek is dry for the 
greater portion of each year except for 
an occasional pool of water sustained 
by trickling springs and has an average 
fall of a little over 27 ft. to the mile 
for approximately 17 miles to its junc- 
tion with the South Canadian. The 
constant flow of raw sewage in this 
ephemeral stream caused nuisances and 
completely destroyed the value of its 
water for stock raising purposes, one 
of the chief industries in that section 
of the country. With the rapid in- 
crease of population these conditions 
became intolerable and finally the city 
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Aeration Tank and Blower House 


highway and_ because 
here there is a tract of 
400 to 600 acres of gently 
sloping ground in the valley of East 
Amarillo Creek which could readily be 
brought under irrigation—a very de- 
sirable consideration in an irrigating 
country. 


The author recommended the _ re- 
moval of 80 per cent of suspended mat- 
ter of the sewage in settling basins 
and the application of the effluent from 
the settling basins to land in broad 
irrigation during the growing season 
and the chlorination of the effluent from 
the settling basins and discharge into 
East Amarillo Creek during the non- 
growing season. The city commis- 
sioners demurred on obligating the city 
to the operation of a large sewage irri- 
gated farm as a municipal enterprise, 
but were willing to turn the sewage 
over to the owner of the property for 
use in irrigation as a private enterprise. 
In the end the commission requested the 
engineer to prepare plans for a trick- 
ling filter to receive the settled sewage 
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with a provision in the specification to 
receive bids on the trickling filters 
independently. The author also recom- 
mended sludge disposal in lagoons, both 
because of the isolation of the site and 
because the available funds were in- 
sufficient for the construction of sepa- 
rate concrete digestion tanks. 

The lowest bid on the four miles of 
18 in. outfall sewer was $52,489, that on 
the settling basins and lagoons $121,000 
and that on about an acre of trickling 
filter $124,900. The bids on the filter 
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through the basin by means of a sus- 
pended wooden baffle with vertical slots 
the entire depth of the baffle % in. 
wide and 6 in. apart. These baffles ex- 
tend nearly to the bottom of the basins. 
The sewage is removed by a double-lip 
weir extending across each compart- 
ment of the basin in the position shown 
in Fig. 1. The position of the weir 
tends to prevent currents up the wall. 
The two little structures at the end of 
the settling basin (see Fig. 1) house 
the motor and reduction gear which 














Fig. 2—View of Disposal Works and Lagoons 


rejected because of in- 
sufficient funds, but contracts were 
awarded for the outfall sewer and 
settling basins. The former was com- 
pleted in the early fall and the latter 
in the late fall of 1928. A general view 
of the settling basins, aerating tank and 
power house is shown on Fig. 1. Fig- 
ure 2 shows a partial view of the 
structures and the earth lagoons. A 
space of ground is reserved between 
the struetures and the lagoons for the 
construction of trickling filters at some 
future time. In the foreground of Fig. 
1 is the two-compartment screen cham- 
ber equipped with inclined bar screens, 
the necessary valves and an overflow 
well between the two compartments. 
The screen chamber connects with the 
preliminary settling basin by concrete 
conduit. 


were finally 


The Preliminary Settling Basin —The 
preliminary settling basin in the fore- 
ground is composed of two compart- 
ments, each compartment having two 
cone-shaped hoppers provided with a 
vertical rotating shaft with two hori- 
zontal arms to which is attached a 
chain drag. The two compartments are, 
as a rule, operated in parallel but either 
may be emptied and the sewage di- 
verted into the other by means of stop 
planks. The sewage enters each com- 
partment on the longitudinal center 
line and is given a straight line flow 


communicates with the line shaft run- 
ning along the center line of each com- 
partment and which rotates the chain 
drags. The speed of operation of the 
vertical shaft is 3 revolutions per hour. 
The object of using chain drags is to 
prevent adhesion of the settled solids 
to the concrete bottom of the hoppers. 
The sludge is drawn hydraulically 
through a compound plug valve in each 
of the hoppers. The larger opening of 
each plug valve is 12 in. diameter and 
the small one 3 in. diameter. The 3 in. 
valve is intended to be partially open 
all of the time or opened periodically. 
The 12 in. valve is opened only when 
desired to drain the basin. The deten- 
tion period in the preliminary basin is 
2 hours at an average rate of sewage 
flow of 3 m.g.d. 


The Aerating Tank.—The sewage 
from the preliminary basin passes 
through a flume into an aerating tank 
95 ft. long, 19% ft. wide and 10 and 20 
ft. deep and is given straight line flow 
by means of a suspended baffle extend- 
ing nearly to the bottom of the tank 
with % in. vertical openings spaced 6 
in. apart. The aerating tank contains 
six steeply sloped hoppers 10 ft. deep 
with a plug valve in the bottom of each 
hopper connecting with a drain con- 
structed beneath the floor lengthwise 
of the tank. A 12 in. air-lift pump is 
installed in each of the six hoppers. 
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Each pump has a capacity to lift 1,240 
g.p.m. 4 ft. with air of 3 lb. pressure. 
The pumps discharge the sewage into 
a concrete trough constructed on the 
top of the aerating tank and shown on 
the left side of the tank in Fig. 1. The 
sewage thus pumped into the tank flows 
back to the inlet. The six pumps oper- 
ating continuously deliver sewage into 
the trough at the rate of a little over 
104% m.g.d. Thus the sewage is with- 
drawn from the tank, aerated and re- 
turned to the inlet and nearly four 
times during the one hour detention 
period when the flow from the pre- 
liminary basin is at a rate of 3 m.g.d. 
The purpose of the aeration is to re- 
move the gases from the sewage and 
to break up insofar as possible the 
colloidal condition of the suspended 
sediment. Little oxidation of dissolved 
organic matter is expected. The sew- 
age is weired into a trough at the out- 
let end of the tank, thence passing into 
the secondary settling basin which is 
structurally a duplicate of the pre- 
liminary basin. Thus the sewage is 
detained in the settling basins and 
aerating tank 5 hours at the stated 
normal rate of flow. 

The Sludge Lagoons.—The sludge la- 
goons, covering an area of between 3 
and 4 acres, were constructed of earth 
embankments in three divisions of ap- 
proximately equal capacity of an aver- 
age depth of about 11 ft. It was 
designed to use one at a time until fully 
charged with sludge, then deliver the 
sludge to the second lagoon while that 
in the first was digesting and so on 
until the use of the third became neces- 
sary when the sludge in the first should 
be in a condition for removal. The 
overflow from the lagoons passes onto 
a 5-acre leveled area inclosed by a low 
embankment where it is expected to 
disappear by evaporation and by seep- 
age through the ground into the ad- 
joining stream. Since the evaporation 
in the Panhandle district of Texas 
approximates 5 ft. per year, no dif- 
ficulty is expected in disposing of this 
overfiow by evaporation. Some odor 
is expected from the lagoons, but be- 
cause of their isolation and the prevail- 
ing southerly winds no offense is ex- 
pected to dwellers along the highway 
two miles to the westward. 

The Blower Units.—The building 
adjacent to the aerating tank contains 
three Connersville blowers, each unit 
having a capacity to compress 700 cu. 
ft. of free air per minute to a pressure 
of 3 pounds and to deliver it to the air- 
lift pumps. These motor driven blowers 
of the rotary displacement type operate 
at 575 r.p.m. The air for the blowers 
enters the tower at one corner of the 
building, passes downward through air 
filters, thence into a duct beneath the 
floor of the blower room to the blowers 
and is delivered to the pumps through 
a 12 in. pipe line. In the building are 
also installed a Wallace & Tiernan 
chlorinator and a dry feed machine for 
feeding either alum or copperas either 
where the sewage passes into the aerat- 
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ing tank or into the secondary settling 
basin. 

The plant has now been in operation 
about a year. An average of two weeks’, 
analyses of the sewage passing through 
the outfall sewer prior to the construc- 
tion of the new sewage disposal works, 
showed the dissolved and suspended 
solids to be 1,570 p.p.m., dissolved solids 
1,120 p.p.m., suspended solids 450 p.p.m., 
hydrogen-ion concentration 6.8. The 
total dissolved solids in the city water 
supply was 363 p.p.m. This unusually 
strong sewage for a city like Amarillo 
is due in part at least to the absence 
of ground water infiltration and to the 
scarcity of city public water supply at 
the time the tests were made. Pro- 
vision was made for prechlorination of 
the sewage at the head of the outfall 
sewer near the city limits in order to 
delay septic action at any time the 
sewage was found to be septic as it en- 
tered the disposal works. So far as 
we know there has been no occasion to 
prechlorinate because the time of pas- 
sage through the 8 miles of outfall 
sewer, half of which is laid at an av- 
erage gradient of .66 per cent and the 
other half at an average gradient of .25 
per cent, has not been long enough to 
start any pronounced septic action. 

Operating Results.—During the time 
the disposal plant was under construc- 
tion about a mile of irrigation ditch 
was constructed; the owner of the ad- 
jacent property, extending for miles in 
every direction, having arranged to 
irrigate some at least of his land sus- 
ceptible of irrigation. After the dis- 
posal plant had been in operation sev- 
eral weeks an efficiency test was made 
of it in December, 1928. For the first 
five days of this test the sewage passed 
through the old Imhoff tanks near the 
city limits. It entered these tanks with 
520 p.p.m. of suspended matter but the 
effluent still contained 205 p.p.m. This 
effluent then was passed through the 
new disposal works where the sus- 
pended matter was reduced from 205 
p.p.m. to 45.5 p.p.m., which represents 
nearly 78 per cent removal of the sus- 
pended solids in the Imhoff tank efflu- 
ent. The Imhoff tanks were then cut 
out and the raw sewage, still containing 
520 p.p.m., was passed directly through 
the new disposal plant in which the 
suspended solids were reduced to 30 
p.p.m., representing an average removal 
during the five days’ time of the test 
of 94.2 per cent of suspended solids. 
The average condition of the effluent 
from the preliminary basin during the 
test was 60 p.p.m. of suspended matter, 
or about 88.46 per cent removal. The 
remaining 30 p.p.m. removed in the 
secondary settling basin after aeration 
is equal to 50 per cent of removal of 
the remnant from the preliminary basin 
or little over 5.7 per cent of the total 
suspended solids. No records of sum- 

ier time operation are now available. 
‘The records further show an average 
removal of suspended matter up to Feb. 
', 1929, of a little over 89 per cent and 
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a reduction of the biological oxygen 
demand of 63.7 per cent on the basis 
of the 5-day test. 

The plant is capable of removing at 
least 90 per cent of the suspended mat- 
ter under careful supervision. We are 
informed that the city commission en- 
tered into contract with the owner of 
the property adjoining and including 
East Amarillo Creek to remove 90 per 
cent of the suspended matter in the 
sewage delivered to the disposal works. 
With this 90 per cent removal the sew- 
age is in excellent condition to be ap- 
plied to land in broad irrigation without 
becoming offensive and in the same 
condition it is thought it could be ap- 
plied to a trickling filter with 6 ft. depth 
of stone of about half the area gener- 
ally allowed for the purification of the 
effluent from Imhoff tanks. This dis- 
tinctly represents a probable economy 
of the usual plant investment since a 
filter is more expensive than a settling 
basin. 


Contract for Well Drilling 


Well drilling involves many uncer- 
tainties, and even without a guaranty 
as to water the driller assumes much 
financial hazard. A form of contract 
that gives a driller an adequate reward 
for skillful performance without requir- 
ing him to assume undue hazards is 
given by Oscar E. Meinzer in U. S. 
Geological Survey Water Supply Paper 
597-C, “Problems of the Soft-Water 
Supply of the Dakota Sandstone.” We 
quote as follows: 

If the water is obtained from hard 
rocks, the driller may have performed 
his entire duty when he has sunk the 
hole to the required depth. If, however, 
the water occurs in beds of sand or 
other incoherent material the driller’s 
work is not complete when he has made 
the hole, but only when he has, so far 
as possible, developed or finished the 
well in such a manner that it will yield 
a water supply without inflow4f sand, 
silt, or clay and will remain in good 
condition for a period of years. The 
process of developing or finishing the 
well requires quite as much skill as the 
process of making the hole, and, if 
properly done, it may consume much 
time. A reliable driller will not leave 
a well in an unfinished condition or in 
a condition that will cause trouble in 
the future. However, if he is paid only 
at a certain rate per foot for making 
the hole, he can hardly afford to spend 
much time in developing the well, and if 
he does so he is at a great disadvantage 
with his less scrupulous competitors. 
In localities where wells end in sand 
it is therefore desirable to devise a 
form of contract that will give the 
driller adequate reward for skillful 
work in finishing a well without re- 
quiring him to assume undue hazards. 
Such a form of contract will also be 
advantageous to the persons for whom 
the wells are drilled, for it will tend to 
give them the services of skillful drill- 
ers on competitive terms. 
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The problem of a proper form of con- 
tract confronted the United States 
Office of Indian Affairs when it asked 
for bids for drilling the well at the 
asylum at Canton. The following speci- 
fications are essentially as they were 
prepared by the Geological Survey with 
a view to meeting the conditions out- 
lined above: 


Specifications for one well to be sunk at the 
Asylum for Insane Indians, Canton, S. D., into 
the sandrock that bears soft water: 

The bidder shall furnish all equipment and 
labor necessary properly to construct and finish 
the well and shall furnish the casing and 
strainer and any other material or element that 
may be required to construct the well in a 
workmanlike manner. He shall case the well 
from top to bottom with 8-in. standard casting 
or pipe. [Diameter was later specified to be 
6 in.] He shall so construct the well at the 
bottom as to shut off and seal the well from 
any water entering from above the soft-water 
sandrock. He shall also construct the well in 
the soft-water sandrock at the bottom in such 
a manner that it will furnish ut least 15,000 
gal. of water in 24 hours without interference 
or trouble from sand or any other cause during 
a pumping test of at least two days’ duration. 
He shall commence sinking the well within a 
reasonable period after the approval of his con- 
tract, shall continue operations without any 
unnecessary delay until the well is finished, 
and shall complete the well by Nov. 1, 1926. 
When the well is completed with the above-men- 
tioned guaranty as to yield and freedom from 
interference by sand or from other trouble, he 
shall receive full payment at the rate of $ 
per foot of well drilled. 


It is understood that the well shall be drilled 
to a maximum depth of 350 ft., if necessary, 
unless the hard Sioux quartzite, or ‘‘Sioux Falls 
granite,’’ is struck before that depth is reached. 
It is further understood that in case it is im- 
possible, on account of the absence or unsatis- 
factory character of the sandrock, to fulfill the 
above-mentioned guaranty, the contractor shall 
be paid at the rate of one-half of the above- 
mentioned price per foot drilled. 

Because of the guaranty of “15,000 
gal. in 24 hours without interference 
or trouble from sand or any other cause 
during a pumping test of at least two 
days’ duration,” the contract was at- 
tractive only to skillful drillers, and 
it gave the successful bidder a strong 
inducement and a proper reward for 
doing his best work. On the other 
hand, by specifying half price if the 
driller should not succeed in fulfilling 
the guaranty, he was protected from 
assuming an excessive hazard. In gen- 
eral, government contracts for drilling 
wells have been very exacting in their 
requirements, and this has resulted in 
discouraging bidders and in making the 
bids excessively high. It is believed 
that an equitable and reasonable con- 
tract is to the interest of the govern- 
ment in procuring the services of skill- 
ful and reliable drillers at moderate 
prices. 


The advantages of this form of con- 
tract could, of course, have been ob- 
tained with specifications of other kinds. 
For example, the driller might be paid 
a certain price per foot for making the 
hole and an additional sum for fulfilling 
the guaranty. This would not be very 
different in effect from the actual speci- 
fications but would have the disadvan- 
tage of requiring a more complicated 
bid and of being a more radical depar- 
ture in form from the usual contracts. 


The successful bidder for the con- 
tract for the asylum well was Mr. E. C. 
Archibald, Council Bluffs, Ia., whose bid 
of $5 a foot was the lowest submitted. 














Developments in 1929 in the Chemical Treatment 
and Filtration of Water 


Taste Elimination—Prevention of Corrosion—Water Softening—New Filtration Plants—Coagulation 
—Laboratory Work—Bacterial Quality—Design and Equipment—Filter Clogging 
—The Surface Wash—Aeration and Chlorination 


HE articles on water purification 

which have appeared in the various 
publications within the past 12 months 
indicate we are moving forward in this 
field at a very rapid rate. They cover 
practically every phase of water treat- 
ment, and it is evident that our scien- 
tists in the water purification field are 
keeping pace with those in other lines 
of work. Certainly there is no period 
in history in which the work has been 
on so high a plane or the achievements 
greater. The American Water Works 
Association with its water purification 
division and 17 local sections, the New 
England Water Works Association, the 
American Chemical Society, the Ameri- 
can Society of Civil Engineers, the vari- 
ous state organizations which hold an- 
nual meetings, such as water works 
schools and conferences, and other tech- 
nical societies, all have programs at 
their various meetings with one to a 
number of papers on water treatment 
and filtration. In addition to the pro- 
ceedings and journals of these organi- 
zations, there are several other publi- 
cations giving a great deal of space to 
water purification. Surely such an 
abundance of literature records much 
that represents improvement in the 
treatment of our drinking water. Also 
it is creating an interest in the subject 
far greater than our expectation of only 
a decade ago. 

It is not one or two achievements that 
makes the past year noteworthy in ac- 
complishments, but improvements along 
many lines. The young and the old, 
the newcomer and the veteran in water 
purification have put their shoulders to 
the wheel and we are moving forward 
in a manner that makes us feel proud. 
The most difficult problems are being 
attacked by men well trained in their 
work, and some of the problems that 
have baffled us heretofore are being 
solved. Each year brings about a 
greater sense of responsibility on the 
part of the chemist and the engineer to 
produce safer and more palatable water. 

Water Borne Diseases Have Been 
Reduced to a Minimum.—The death 
rate of water borne diseases is dimin- 
ishing almost to the vanishing point. 
Seventy-four cities with a population 
of 26,737,000 people reported 1,796 
deaths from typhoid fever in 1918. 
These same cities with a population of 
33,116,000 in 1928, reported only 627 
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deaths from the same cause. This is 
a reduction from 6.72 per 100,000 in 
1918 to 1.89 in 1928, or over -70 per 
cent. We should like to think that only 
a few of the cases of typhoid fever in 
1918 were contracted from water, for 
most of the plants had very good treat- 
ment for the removal of bacteria at that 
time. The record indicates, however, 
that there has been no let-up in the 
efforts to have the water entirely free 
from disease producing bacteria, even 
though some of the supplies before 
treatment have become more highly 
polluted. Before a supply becomes con- 
taminated to the point where there is 
doubt as to the safety of the water, 
and a less polluted supply is not avail- 
able at a reasonable cost, improvements 
are made in the methods of treatment 
so as to take care of the increased 
pollution. 

Taste Elimination—More and more 
do we realize that the public wants 
water of the highest quality and water 
free from objectionable tastes. Per- 
haps the greatest achievement in the 
water purification field for some time 
has been the perfection of treatments 
to remove or to prevent objectionable 
tastes. This, of course, is not a de- 
velopment originating within the past 
12 months, but much has been con- 
tributed to our knowledge of taste 
elimination during that time. Many 
water supplies at times are subject to 
disagreeable tastes that cannot be re- 
moved by coagulation and filtration. In 
some instances filtration has been dis- 
credited in the eyes of the public 
because perfectly palatable water is 
not being supplied all the time. 

Efforts in taste elimination have been 
along several lines. Probably the most 
notable contribution to taste elimination 
within the past few years has been 
made by Howard at Toronto. An excess 
of chlorine is added, and the water is 
later dechlorinated with sulfur dioxide. 
McAmis at Greeneville, Tenn., was the 
first to use ammonia in this country 
on a plant scale for taste elimination. 
Spalding at Springfield, Ill., and Ellms 
at Cleveland, O., report good results 
with ammonia. Potassium permanga- 
nate is being added to several water 
supplies with apparently very good re- 
sults. Caird at Rochester, N. Y., was 
the first to use this material on a plant 
scale. Harrison at Bay City, Mich., 


512 


finds potassium permanganate effective 
in preventing tastes, but does not get 
very good results with ammonia. Re- 
cently it has been found that activated 
carbon is very effective in removing 
taste-producing compounds from water. 

Ammonia apparently prevents the 
formation of the chloro compounds that 
produce disagreeable tastes. Potassium 
permanganate and_ superchlorination 
oxidize certain of the taste-producing 
compounds, whereas activated carbon 
absorbs the compounds. With a com- 
bination of superchlorination and acti- 
vated carbon, which also dechlorinates 
the water, practically all objectionable 
tastes that are likely to occur in a 
water supply may be removed. Super- 
chlorination, preammoniation, and the 
use of potassium permanganate have 
the advantage that very little plant 
investment is necessary, but such treat- 
ments require close supervision. Re- 
ports from various points where these 
treatments have been tried indicate they 
are not successful in the complete elimi- 
nation of all tastes, but certainly they 
can produce a marked improvement in 
the taste of the water in many locali- 
ties. 

No one so far has reported a taste 
that cannot be removed by superchlori- 
nation and then passing the water 
through a bed of active carbon. The 
use of the active carbon also obviates 
the necessity for close chlorine control. 
Such excellent results should insure ex- 
tensive use of this process. Due to the 
fact that the carbon is expensive, and 
that provision has to be made for pass- 
ing the water through a bed of the 
material, the initial cost is high. The 
operating cost is low, and when every 
thing is taken into consideration the 
cost compares very favorably with other 
treatments. The fact that this treat- 
ment covers a wider range of taste- 
producing compounds that may be re- 
moved from water than any other 
treatment, and is almost fool-proof in 
operation, should make it particularly 
attractive to small cities. 

If progress in water purification had 
been confined to taste elimination, the 
past year would still be noteworthy for 
its accomplishments. It has been dem- 
onstrated conclusively that the more 
common taste-producing compounds, 
such as are produced by decaying vege- 
tation, micro-organisms and phenols, 
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nay be completely removed by one or 
iore of the several methods mentioned. 
No city willing to make the small ex- 
penditure need now tolerate disagree- 
able tastes, except perhaps in very un- 
usual cases. It appears that most any 
water may be made perfectly palatable 
all the time for an expenditure less 
than $1.50 per million gallons. 

Prevention of Corrosion.—Treatment 
of water to prevent corrosion and red 
water is being extended gradually to 
the corrosive waters. It has been about 
10 years since the treatment was 
started at Baltimore, and every year 
sees a few more cities added to the list 
of those treating water to reduce cor- 
rosion. If the writer is correctly in- 
formed, New York City has abandoned 
its work on corrosion prevention for the 
present. This, however, will not dis- 
courage others who are anxious to de- 
liver water to the consumer of the high- 
est quality. In fact lime was not tried 
in New York on a large scale, and those 
who are familiar with corrosion pre- 
vention would not expect the sodium 
compounds to be of much aid on so soft 
a water. The advantages and economy 
of non-corrosive water are demon- 
strated quite conclusively in practically 
all places where it is given a fair trial, 
and it is likely only a matter of time 
until nearly all corrosive waters will 
be treated. Where various treatments 
for corrosion prevention, such as lime, 
soda ash, sodium hydroxide and sodium 
silicate, have been compared on a plant 
scale, lime shows its superiority over 
other treatments for very soft waters. 
For moderately hard to hard waters it 
probably makes little difference which 
material is used, except that lime is 
cheaper. 

Water Softening.—More water sof- 
tening plants are being constructed 
every year, and some of the existing 
plants are making their treatment 
processes still more effective. Where 
magnesia is present in quantities great- 
er than 10 to 15 parts per million of 
Mg there is an increased use of what 
is commonly called the excess lime 
treatment. Lime is added to the water 
to produce a pH of 10.5 to 10.8 so as 
to precipitate most of the magnesia as 
magnesium hydroxide. This treatment 
leaves the water with 25 to 50 parts 
per million of caustic alkalinity, com- 
posed largely of calcium hydroxide. 
The caustic alkalinity has to be con- 
verted to the carbonate by the addition 
of carbon dioxide. 


The greatest precipitation of calcium 
carbonate that may be effected within 
the few hours it takes the water to 
pass the treatment plant occurs at a 
pH of 9.5 to 10.0. This is high enough 
‘o give the water a taste characteristic 
‘f lime softened water. The use of 
arbon dioxide in softening plants is 
ecoming more extensive, and the 
vriter is of the opinion that practically 
all municipal softening plants using 
ime or soda will eventually recarbonate 
he water. The water should be left 
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just saturated with calcium carbonate, 
or with only 4 to 5 parts per million 
supersaturation. In softening processes 
where calcium carbonate is precipitated, 
considerable supersaturation of calcium 
carbonate has to be produced for pre- 
cipitation to take place. Usually 20 to 
40 parts per million supersaturation of 
this compound is left in the water and 
it will incrust the sand grains in the 
filter beds and all surfaces with which 
the water comes in contact unless the 
water is given additional treatment. 
The addition of carbon dioxide is being 
found to be the most desirable addi- 
tional treatment. 

Zeolite softening is being extended 
rapidly to industrial plants where it is 
economy to have very soft water. There 
are now four or five municipalities 
using zeolite softeners. For laundries 
and boiler plants it is becoming the 
custom to use zeolite softeners where 
the hardness is in excess of 20 to 30 
parts per million. 

Taste elimination, prevention of cor- 
rosion, and water softening, constitute 
efforts to take a water of inferior qual- 
ity after filtration and produce water of 
the highest quality. Surely our dream 
of the perfect water for every city is 
much nearer a realization than was 
believed to be possible only a few years 
ago. In many instances the water has 
been changed so greatly in characteris- 
tics due to the treatment that it should 
be regarded more as a manufactured 
commodity than one of Nature’s 
products. 

New Construction.—Construction of 
new filtration plants has progressed at 
about the usual rate. Twenty or more 
new municipal plants have been put 
into operation within the past year, 
the new Howard Bend plant at St. 
Louis probably being the largest. This 
plant is probably the most elaborately 
equipped filtration plant ever con- 
structed. The beautiful exteriors of 
the new plants at St. Louis and Balti- 
more, and the interiors of the newer 
plants at Cleveland, Washington and 
St. Louis, set a standard in construc- 
tion that will be followed by many 
plants in the future. In fact the in- 
fluence is already noted in the im- 
posing structures recently built in some 
of the smaller cities. Beautiful struc- 
tures may not be necessary for the 
production of high quality water, but 
they are in keeping with the present 
tendency to make every thing in con- 
nection with water supply attractive. 

Coagulation.—There has been only 
one major development in the coagula- 
tion of water within the past two or 
three years. Mohlman and Palmer 
found that chlorine added to a solution 
of ferrous sulfate produces ferric sul- 
fate and ferric chloride, and that these 
compounds will produce coagulation 
when the pH is very much lower than 
is essential for ferrous sulfate to pro- 
duce coagulation. Their work was on 
sewage, but it did not take the water 
chemist long to start experimenting 
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with chlorinated iron to see if it had 
possibilities in water treatment. Good 
precipitation has been found to take 
place between pH of 5.0 and 11.0, mak- 
ing its range very much broader than 
that of aluminum sulfate. The work of 
Hedgepeth at Elizabeth City, N. C., 
Decker and Menke at Chicasaw, Ala., 
and the writer at Chicago, indicates that 
chlorinated iron is a better coagulant 
than aluminum sulfate for many waters. 
Ferric chloride appears to be even more 
effective than chlorinated iron, but due 
to its price being considerably higher 
than that of ferrous sulfate the cost 
of coagulating water with this material 
appears to be higher. It seems prob- 
able that the ferric compounds will give 
aluminum sulfate serious competition 
and probably will result in lessening 
the cost of coagulating water. The 
past year has contributed much to our 
knowledge of the use of chlorinated 
ferrous sulfate in water treatment. 

Laboratory Work.—The hydrogen-ion 
test is now fairly well understood by 
water chemists and many are making 
use of the test in their treatment 
process. A knowledge of the hydro- 
gen-ion concentration of the water is 
almost an essential for the most effi- 
cient application of chemicals to water, 
except where very small quantities of 
aluminum sulfate are added to hard 
or moderately hard waters. 

The use of instruments to measure 
the turbidity of filtered water is being 
extended rapidly. The best operated 
filtration plants are striving to produce 
filtered water with turbidity not greater 
than 0.2. In fact we see several other 
pieces of new equipment in the leading 
water laboratories in addition to the 
sensitive turbidimeter, such as labora- 
tory filters, stirring machines, and other 
experimental apparatus. More atten- 
tion is being given to the laboratory in 
new filtration plant designs than here- 
tofore. The new laboratory in the 
Howard Bend plant at St. Louis, per- 
haps the most complete of any filtra- 
tion plant laboratory in the world, 
makes us feel that the value of the 
technical workers in such plants has 
not been underestimated by the de- 
signer. 

Bacterial Quality.—The present bac- 
terial standard allows an average of 
not more than 1 B. coli per 100 cc. of 
water. The better operated plants have 
set their aim much higher, and many 
plants are averaging not more than 
1 B. coli per 1,000 ce. Until this latter 
figure is attained, the filter operator is 
not justified in reducing the treatment 
to save operating costs. In fact we 
may look for 1 B. coli per 1,000 cc. 
being the standard some day. The 
chemical advantage of superchlorinat- 
ing polluted water is becoming so ap- 
parent that it will be this and not 
bacteria that will determine the amount 
of chlorine to be used in many plants. 
With a residual chlorine requirement 
of from 0.3 to 0.5 parts per million two 
or three hours after application, the 
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bacterial test becomes almost useless. 
The quality is insured by the residual 
chlorine test, and the safety of the 
water is known immediately and not 
several days afterward, as is the case 
when we have to wait for the bacterial 
results. 


Design and Equipment.—In plant de- 
sign and equipment there have been no 
recent developments of major impor- 
tance. Most of the new plants are in- 
stalling dry feed machines for apply- 
ing the chemicals to the water, but 
this is more a matter of choice than 
any superiority of one method of ap- 
plying chemicals over another. Better 
means of handling and storing chemi- 
cals are being provided. Air conveyors 
appear to be on the increase for trans- 
porting chemicals in the larger plants. 
Softening plants and other plants han- 
dling highly turbid waters are making 
greater use of continuous sludge remov- 
ing devices in the settling basins. The 
value of a fairly long mixing period 
has been demonstrated in most waters, 
and most of the newer plants are being 
equipped with mixing basins having 
ample mixing time. Mechanical mixing 
appears to be on the increase. 


There has been no radical change in 
the design of filter beds. Some of the 
newer designs have the sand beds lo- 
cated lower so that there will be little 
or no negative head on the beds. 
This lessens’ air-binding troubles. 
Twenty-four to 27 in. of sand is usually 
specified, and there is a tendency to 
use slightly coarser sand than a few 
years ago. It has been found that sand 
of 0.5 mm. to 0.6 mm. for the 10 per 
cent size usually gives good filtra- 
tion results and does not clog so quickly 
as finer sand. There still exists a 
variety of opinions as to the best type 
of underdrains for filter bottoms. With 
all the efforts that have been made to 
improve the filter bottom it is doubtful 
if anything so far tried has much su- 
periority over perforated pipe laterals. 
The manufacturers of filter rate con- 
trollers and other devices for filtration 
plants have not come out with new 
models so frequently as manufacturers 
of automobiles and radios, but every 
year sees something new, or something 
that has been improved. 


Solving Filter Clogging Troubles.— 
There has been a more determined 
effort to solve filter clogging troubles 
than heretofore. Hulbert and Herring 
at Detroit believe that a high rate of 
wash to give a sand expansion of near- 
ly 50 per cent during washing will keep 
the beds in good condition. It is their 
opinion that an expansion of 40 to 45 
per cent is the minimum for satisfac- 
tory results. It is hoped that so simple 
a treatment will produce the desired 
results, but the writer is of the opinion 
that it will not for many waters. It is 
true that many filter operators give 
very little attention to the wash rate 
actually being used, and it may be 
found that many plants are not using 
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the 24-in. vertical rise for which the 
plant was designed, if a check-up were 
made. If sand expansion can be meas- 
ured conveniently enough to insure its 
regular use, it will result in improved 
conditions at many plants. Is it not 
imposing a task on the operator that 
he very likely will not perform with 
a degree of regularity sufficient for 
good results? The writer is of the 
opinion that mechanical rakes or the 
surface wash is the only real solution 
to much of our filter clogging trouble. 
Mechanical rakes are not practical ex- 
cept in small circular filters, but the 
surface wash may be used on any size 
and shape bed. 


The Surface Wash.—The surface 
wash is composed of pipe laterals lo- 
cated just above the sand surface and 
spaced about 18 to 24 in. apart with 
holes about 3/16 in. in diameter about 
12 in. apart on both sides of the later- 
als. The holes are pointed downward 
at an angle of about 30 deg. to the 
horizontal. With a pressure of 20 to 
30 lb. on the jets considerable agita- 
tion of the sand in the path of the jets 
is produced. The surface wash is used 
at the time the filter is washed from 
underneath. The force of the jets ex- 
tends some distance from the pipes, but 
it is not great enough to disturb the 
gravel. Neither does it disturb the 
water above the suspended sand any 
more than it is disturbed by the usual 
wash. The force of the jets greatly 
agitates the sand and break up all mud 
balls and clogged masses of sand. The 
application of wash water underneath 
the bed to produce 18 to 20 in. vertical 
rise per minute and 4 to 6 in. through 
the surface wash gives an agitation of 
the sand much greater than can be 
produced by applying water underneath, 
regardless of how great the rise per 
minute may be. The success of the 
surface wash where it has been tried 
should insure its use in many filtration 
plants in the future. 


Aeration.—A few of the recent filter 
plant installations provide for aeration. 
This is helpful in removing dissolved 
gases such as carbon dioxide, and in 
reducing certain of the taste and odor 
producing compounds. Aeration also is 
used for increasing the dissolved oxy- 
gen content of water low in dissolved 
oxygen. Recent developments in taste 
and odor removal indicate that aera- 
tion will not be extended very much 
for this purpose. 


Chlorination.—Chlorine is being used 
in such a variety of ways in water 
treatment that no one can predict what 
the future will bring forth. The chief 
recent developments involving the use 
of chlorine other than for sterilization 
have been mentioned already. The ad- 
dition of chlorine to the water in ad- 
vance of filtration is on the increase, 
and the writer is of the opinion that 
prechlorination is an advantage for 
many waters. 


It seems that one of the most impor- 
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tant developments in water purificatio 
within the past 10 to 15 years is th 
type of men being attracted to thi 
field. Ambitious, and well trained i: 
the fundamentals of water treatment, 
we may expect much from such work- 
ers in the future. 


Airplane Surveys Give Base 


for Plane-Table Work 


In contributing to a discussion of the 
American Society of Civil Engineers on 
the application of airplane surveys to 
topographic mapping, W. N. Brown 
gave the following outline indicating 
the process followed: 


“First, a controlled mosaic is made 
on plane-table sheets 24x30 in. in size. 
In order to get an accurate control mo- 
saic, there must be located over the 
area a number of points that show on 
the photograph. Coordinate positions 
of these points must be computed and 
the points platted on the plane-table 
sheets. The photographs are then 
brought to proper scale in agreement 
with these platted points, and made 
into a photographic base map, upon 
which the coordinate lines are drawn. 
The plane-table sheet is then ready for 
the field where the contours are located 
by stadia vertical angle methods. 


“The topographer, starting from a 
known control point, carries a contin- 
uous traverse for position and eleva- 
tion, at the same time checking the 
accuracy of his photographic base map. 
This map also serves as a check against 
mis-read or mis-platted rods. If he 
reads a rod at a stream fork or fence 
line, or other definite feature, and it 
does not agree in position with that 
shown on the base map, he checks his 
reading and either discovers it to be 
his error or picks up an error in his 
base map. If the photographic base 
map has been properly controlled and 
made, the error will usually prove to 
be his own. 


“The economy of field operation is 


apparent. He does not have to read 
rod for such details as stream and road 
location, buildings or other objects, but 
only takes rod readings necessary for 
controlling the contour location and 
checking the base map where he thinks 
it advisable. The field work is reduced 
at least 50 per cent. The resulting map 
has better expression of contours and 
details of stream than could be obtained 
for the same money by any other 
method. 


“The error of scaling the distance 
between any two points located at 
widely separated distances on the map 
should not exceed 1 part in 5,000.” 


<i 
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Water Purification in North Carolina. 
—One hundred per cent of the filtere: 
surface supplies of North Carolina are 
chlorinated. 78 





Seventy-four of the 7 
filtered supplies are scientifically oper- 
ated, being either under chemical or 
chemical and bacteriological control. 
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Records and Tests for Sewage Treatment Plants 
Methods for Determining Efficiency of Grit Chamber and of Solids Removal; Condition of Sludge, 


and Daily Flow of Sewage 


By HERBERT BOSCH 


Assistant Public Health Engineer, State Board of Health of Missouri 


EWAGE treatment plants are nota- 

bly very far behind their com- 
panion municipal plants, the water 
works, in the matter of keeping of 
records and making of tests. The great 
improvement in the water works field, 
however, has not come about all at 
once but has rather been the result of 
years of constant work. It is not ex- 
pected that sewage plants will change 
immediately from their present slip- 
shod operation to a system of efficient 
control, but there should be at least 
a gradual trend in that direction. Much 
depends on the operator. Operation of 
a sewage treatment plant is a part of 
the municipal obligation, and the city 
must employ an operator who is capa- 
ble of giving the plant intelligent op- 
eration. 


Why Tests Should Be Made.—There 
are several reasons why simple tests 
should be made and records kept at 
sewage disposal plants. Needless to 
say, tests will give the operator an 
index of how efficiently his plant is op- 
erating. Despite a rather common 
opinion to the contrary, there is no 
type of sewage plant which will keep 
itself running effectively without at- 
tention. Routine tests give an advance 
warning of conditions which might im- 
pair the efficiency of a plant as well 
as evidence that the plant is running 
smoothly. Records of efficient opera- 
tion are of value in court in event of 
suits against the city by landowners 
downstream from the plant for damages 
alleged to have been done by sewage 
in the stream. It is hardly necessary 
to point out that such suits are likely 
to occur at any time. 


A second reason for making of tests 
and keeping of records lies in the fact 
that almost every town now having a 
sewage plant will sooner or later have 
to either extend or rebuild its present 
treatment plant. At such a time rec- 
ords of plant performance, and of the 
characteristics of the local sewage will 
be of inestimable value in making the 
addition to the old plant or in design- 
ing a new plant. There are very little 
data available now on the properties of 
sewage in this state and on the operat- 
ing characteristics of various types of 
plants, and a designing engineer must 
depend on data from other localities 
where the conditions are not the same 
as they are in this state. 

The first simple test which should be 
made is the temperature of the raw 
sewage, of the sludge and of the air. 
Temperature has a great influence on 


the digestion period necessary. Imhoff 
states that it takes twice as long to 
digest sludge at 50° F. as it does at 
60° F. 

Determining Efficiency of Grit Cham- 
ber.—Most plants, especially those 
which have combined sewers, are 
equipped with grit chambers, which 
should be designed to separate the in- 


calibrated to hold one liter and are 
graduated at the tip. A liter of sample 
is placed in the cone and allowed to 
settle for two hours. At that time the 
solids which have settled in the tip of 
the cone are read off, the results being 
expressed in cubic centimeters per liter. 
If this test is made on the raw and 
settled sewage, the percentage of solids 




















Aeration Tanks at Sugar Creek Sewage Disposal Plant, Charlotte, N. C. ~ ; 


organic solids from the influent sewage, 
but should not trap organic matter. 
To determine the efficiency of the grit 
chamber a sample of the grit is dried 
and weighed and then the volatile or- 
ganic matter is burned off. The loss 
in weight represents the volatile or- 
ganic matter. If it is high, say over 
50 per cent, the grit chamber is remov- 
ing too much organic matter, which 
tends to become septic and produce ob- 
jectionable odors. 


How to Determine Efficiency of Solid 
Removal.—Most of the sewage treat- 
ment plants in this state utilize Im- 
hoff tanks, but there are also a few 
separate sludge digestion plants in op- 
eration. In either one of these types 
of plants, some knowledge should be 
had of how efficiently the settling tanks 
are removing solids from the sewage. 
The simplest method of doing this is 
by means of Imhoff cones. These are 
glass cones about 15 in. high which are 
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removed is very readily calculated. The 
only precaution necessary in making 
this test is to tap the cones gently after 
about 15 minutes of settling in order 
to insure that the solids do not adhere 
to the sides. 

In activated sludge plants where 
sludge is being constantly returned to 
the primary settling tank, settleable 
solids are best determined by means 
of a cylinder rather than a cone. The 
contents of the cylinder are allowed 
to stand for one hour, after which it 
is read, the results again being ex- 
pressed in cubic centimeters per liter. 

If an analytical balance is available, 
the suspended matter by weight should 
be determined by the Gooch Crucible 
method. A Gooch crucible is a crucible 
provided with a _ perforated bottom 
which is covered with a thin asbestos 
mat. By the aid of suction, a definite 
volume of sewage is filtered through 
the crucible after which the crucible is 
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dried and the increase in weight is 
noted. From this the suspended mat- 
ter in parts per million is easily cal- 
culated. The per cent removal of solids 
in the settling tank may be computed 
if this test is made on the sewage in- 
fluent and effluent to the tank. 

Data on sludge withdrawals should 
be kept. The data should include the 
date of withdrawal; the amount of 
sludge drawn; the quantity of dry 
sludge which is yielded and the quality 
of the sludge, and the moisture con- 
tent of the sludge. The latter is deter- 
mined by weighing a quantity of the 
wet sludge and then drying it. The 
loss of weight represents the moisture 
content. 

Testing Condition of Sludge.—The 
digestion of sludge is affected by its 
alkalinity or acidity during digestion. 
Sludge digestion should take place in 
an alkaline condition. Some knowledge 
of the condition of the sludge can be 
secured by testing it with litmus paper, 
litmus being blue in an alkaline medium 
and red in an acidic medium. However 
a much better knowledge is secured by 
means of Hydrogen Ion Determinations. 
The results of this test are expressed 
as pH numbers. Neutrality is indicated 
by a pH of 7.0, anything less than a 
pH of 7.0 is acid and anything greater 
than 7.0 is alkaline. Sludge digestion 
is most favorable with a pH of from 
7.2 to 7.4 and if the pH falls below 7.0, 
foaming is apt to occur. Hydrogen ion 
determinations are made coloremetri- 
cally. Dyes are used as indicators and 
comparison is made with standards of 
a definite pH. Complete outfits are 
available which make this determina- 
tion very simple. 

Test of Efficiency of Treatment Plant. 
—Probably the most reliable test of a 
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treatment plant’s efficiency is the test 
for the biochemical oxygen demand of 
the sewage. This determination meas- 
ures the oxygen required to stabilize 
a sewage. Unfortunately, this determi- 
nation is rather difficult to make, but 
an intelligent operator can learn the 
technique. If it can be made on the 
raw sewage and on the effluent from 
the plant, the decrease in the B.O.D. 
can be easily computed, and from this 
a knowledge of the efficiency of the 
plant and the suitability of the sewage 
for discharge into a watercourse is ob- 
tained. 


A simpler test for judging the qual- 
ity of the effluent from a plant which 
has complete treatment is the methy- 
lene blue stability test. This test is 
made by adding methylene blue indi- 
cator to a bottle containing the effluent 
from the plant and noting the number 
of days necessary for the solution to 
decolorize when the temperature is 
maintained at 70° F. or 20° C. The fol- 
lowing table gives the relative stability 
in terms of the days necessary for the 
solution to decolorize. 

Time required to de- P ae 
ae 20° C. — soe 


0.5 11 
1.0 21 
1.5 30 
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View of Portion of Sewage Disposal Plant of Teaneck, N. J. 
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It has been found that this test is 
of little value in judging the quality of 
the effluent from an Imhoff tank unless 
secondary treatment is employed. Pre- 
caution should be observed not to add 
an excess of the methylene blue indi- 
cator since an excess of the indicator 
prevents the decolorization of the solu- 
tion in the time at which it would 
normally occur and this gives fictitious 
results. 


Determining Daily Flow of Sewage. 
—Another record which should be kept 
at the plant is the daily flow of sewage. 
It is hardly practical to install Ven- 
turi meters at the smaller plants for 
measuring the flow. However, an ap- 
proximation can be obtained by several 
methods. One of these is by means of 
a stroke counter attached to the dosing 
chamber. From the capacity of the 
dosing chamber and the number of dis- 
charges, an approximation of the sew- 
age flow can be obtained. Another way 
of roughly approximating sewage flow 
is by measuring the depth of sewage in 
a sewer and computing the flow from 
this and the size and grade of the pipe. 


Of course, a convenient record of the 
test should be made. The value of the 
tests is increased greatly if permanent 
records, always available for reference, 
are kept. Standard forms for keeping 
of records will be furnished by the 
State Board of Health. 


No attempt has been made to describe 
the determinations for the ammonias, 
nitrates, nitrites, chlorides and fats. 
These tests are of course of value but 
require a trained chemist to make them. 
It is believed that the tests outlined 
above are of greater value as routine 
determinations for the plant operator. 
The State Board of Health will be glad 
to render all possible aid, in the way 
of instructing operators in the making 
of tests, to plants which buy the neces- 
Sary equipment. 


Acknowledgment.—The foregoing is.a 
paper presented at the 5th annual meet- 
ing of Missouri Water and Sewage 
Conference held at Chillicothe, Mo., 


Oct. 21-23. 
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New York City to Have Municipal 
Sanitation Commission.—The voters of 
New York City at the election last 
month approved a proposition for the 
establishment of a municipal sanita- 
tion commission. The plan provides for 
the consolidation of several existing city 
agencies under one head with broad 
powers over sewage disposal, garbage 
disposal by incinerators, and elimination 
of beach pollution. The mayor has 
power to appoint and remove members 
of the commission, which will absorb 
the street cleaning department. The 
chairman of the commission is to re- 
ceive $25,000 a year. 























The Good Will of the Consumer 


Superintendents’ Round Table Discussion at Toronto Convention of 
P 


HE best way to handle your con- 

sumer is to have a good looking girl 
at your inquiry window. You cannot 
beat that combination if she has a nice 
face and a soft, pleasing voice, because 
the customers will go away smiling 
after they have made their complaint. 
I would rather have a woman handle 
my consumers than a man. Of course, 
I always have a man handy so that 
when it comes down to an argument 
he is there to explain things, but when 
you are taking the consumer’s money 
I think a pretty and sweet girl is a 
combination that cannot be beat.—W. S. 
Patton, Ashland, Ky. 

We have a lady cashier and a man 
cashier, and they work side by side. 
The man takes care of the lady custom- 
ers and their complaints, and the lady 
takes care of the gentlemen customers 
and their complaints —W. S. Cramer, 
vice-president and manager, Lexington 
Water Co., Lexington, Ky. 

I have found that when you have a 
dissatisfied customer, in 99 per cent 
of the cases the best thing is to let 
him have his say. There is an old say- 
ing that if you give a calf plenty of 
rope he will hang himself. That will 
pretty well work out in the case of a 
dissatisfied customer. If you can get 
him to talk and talk and after he is 
run down, open up your battery, you 
will find that the problem is 75 per 
cent decided. Of course, sometimes the 
women folks never do run down, but 
I agree with Mr. Cramer that it is a 
good thing to have a gentleman look 
after the complaints of the ladies. I 
think it is a great mistake to try to 
argue with a dissatisfied customer.— 
James E. Gibson, manager and engi- 
neer, Water Department, Charleston, 
5. e: 

We send our bills out quarterly, and 
we read the meter monthly. The object 
of the monthly reading of the meter 
is to see that the meter is registering 
properly, and if we have a very high 
reading we will notify the customer or 
leave a card asking them to examine 
the meter and see if the reading has 
heen correctly taken. Sometimes we 
send a man to examine the premises, 
because in that way you will frequently 
discover a leak. It makes the customer 
feel satisfied when he discovers that 
you are taking an interest in his supply. 
—S. H. Taylor, superintendent, Water 
Works, New Bedford, Mass. 

Some years ago our office staff con- 
sisted entirely of men. When a customer 
came in and saw all men there he would 
become angry in making his complaint. 
We decided to employ ladies to collect 
the bills just for that reason, and we 
‘ound that it made quite a change. It 
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is a difficult problem to solve when 
your customer has a bill for $10 and the 
next one is for $90 and I think it is 
better to adjust that bill. That cus- 
tomer will never be satisfied if you 
make him pay that bill, even if you are 
sure that the water has been used. Do 
not make the mistake of settling these 
big bills yourself, or you will have a 
lot of trouble. The best way is to refer 
them to somebody else and let them do 
the settling. We had one customer 
who came to us frequently with com- 
plaints. He had tenants and he never 
looked after them. We have a prac- 
tice that when we have a large bill like 
that in a complaint we issue what we 
call a customer’s complaint, irrespective 
of whether any complaint has been 
made or not, and we try to find the 
reason for the big bill. Usually the 
girl in the office can make any adjust- 
ments when a complaint is made. The 
heads of departments have no right to 
give any favors to one customer or an- 
other. If one taxpayer uses water 
carelessly there is no reason why all 
the rest of the taxpayers should stand 
the brunt of his carelesness or dis- 
honesty. 


It is very poor policy to make adjust- 
ments, particularly in a municipal 
plant. I take the position that in the 
municipal plant your duty is to serve 
the public. If you show consideration 
for one man you should do the same 
to all. In a private plant if you show 
consideration to one man, you are sim- 
ply giving the money of your stock- 
holders away. In a municipal plant 
you are giving away the municipal 
funds. At Charleston, a number of 
times the question has been raised of 
rebating a high bill as much as 50 per 
cent. In every case our attorneys have 
advised us that that is discrimination 
and cannot legally be carried out. We 
have three commissioners on the Com- 
mission who have paid $90 water bills. 
When they come to me and ask for an 
adjustment I tell them that one of the 
Commissioners has had to pay a $90 
bill and that I have no authority to 
make an adjustment. If they would 
like to bring the matter before the 
Commission I would be glad to have 
that done. Of course, when the matter 
is brought before the Commission the 
consumer receives every courtesy and 
consideration, but the complaint is dis- 
posed of in the usual manner, which 
means that the consumer pays the bill. 
In one or two instances of these high 
water bills the consumer does not pay it 
all at once, but he pays it in small 
amounts, $1 a quarter, and if he keeps 
on paying he will get it settled in about 
12 years. It usually works out that 
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after he has paid two or three months 
he gets tired doing that and he wipes 
out the bill.—J. E. Gibson. 


The original question was that of 
courtesy and good will. I think we all 
realize that large bills are the para- 
mount factor in dissatisfaction. Orig- 
inally we used to read the meters and 
collect monthly all our water bills. Be- 
fore I went to Omaha they changed 
over and read the domestic meters 
every three months. As a consequence, 
where a leak occurred that was inaudi- 
ble and invisible, they would make a 
two-thirds reduction on the bill. Later 
on we changed that to a two-thirds re- 
duction, assuming that the leak had 
been found the first month. It makes 
no difference whether the consumer is a 
poor laborer or a millionaire, we make 
the same reduction. In addition to that, 
whenever a meter seems to be running’ 
a little sloppy, and what we think is 
beyond normal, we notify the tenant 
that the bill is abnormally high and 
suggest to him that he look for a leak. 
We send our inspectors out to find out 
if there is a leak. I think the biggest 
factor in regard to courtesy and good- 
will is to have a perfectly fair and open 
discussion with the party who comes 
in making the complaint and explain 
to the very best of your knowledge and 
with patience all the facts in connec- 
tion with the matter. Try to show him 
why his bill is high. I think an ex- 
planation goes a far way with a reason- 
able man. Another strong factor is to 
have employees who have a pleasant 
manner and a nice method of explain- 
ing things.—Theodore A. Leisen, Gen- 
eral Manager, Metropolitan Utilities 
District, Omaha, Neb. 


We find one of the best methods of 
explaining to a customer the reason for 
a high bill is to check his meter, and 
follow that up by sending an experi- 
enced man to look it over. He takes 
the customer to the meter and shows 
the water being registered on the test 
dial. To show you how it works, we 
had one of our railway companies that 
had a 2-in. hose that was left lying 
on their platform. Several million gal- 
lons were wasted in 30 days. The man- 
agement were not aware that that leak 
existed. We investigated the matter 
and found the leak. We found that 
the man who looked after the water 
supply had repaired the leak, but we 
sent the bill into the railway company. 
Word came back that the bill was out 
of all possible bounds, and then we 
gave them the time and date when 
the leak had occurred and that settled 
the matter. We have had similar cases 
in domestic services. Flush tanks in 
houses are a common source of trouble 
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because a leak of that kind is some- 
thing that the householder cannot see, 
but our expert can take the customer 
to that tank and show him where the 
leak is, and show him how it is register- 
ing on the meter.—A Member. 

Some one in the organization ought 
to assume responsibility for these mat- 
ters and settle them there and then. 
I think the facts should be looked into 
and the matter thoroughly investi- 
gated and before our customer gets to 
us with a complaint we have the facts 
looked into. When the customer comes 
to me I can make what adjustments 
are required.—S. B. Morris, Chief Engi- 
neer, Water Department, Pasadena, 
Calif. 


I have heard a great many things 
about meters and I want to tell you 
something that happened last year to 
one of our best customers, whose bill 
jumped from $1 to $15 ina month. He 
came down to see what was the matter, 
and we called on the old gentleman and 
asked him what he had done and he 
said nothing at all. The next month the 
bill was still $15. We sent a man out 
to look at the meter. While he was 
there a man came along with a load of 
watermelons, and the old gentleman 
bought one of these melons. Our man 
said to him, how do you cool that melon, 
and he said I set it up in the sink and 
turn the faucet on and let the water run 
all night; so he paid his $30 for the 
two months. We rebate all bills that 
are too high if it can be shown that 
there is some reason for it. A customer 
came into the office the other day and 
talked to the young man who was in 
charge. He said his bill was $13 and it 
had never been over $2.25 before. He 
wrote a letter to the commission and 
it was referred to me. He came in and 
7 said to him I understand you are real 
mad about this. I said sit right down 
and give me all the excuses you have 
and when you get through I will begin 
to talk. He commenced to laugh and 
he said what do you want me to do. 
I said I want you to go back to your 
house, and in the morning I will send 
our man out and he will take your 
meter out and take it to the testing 
plant. If that meter is 2 per cent high 
we will give you this $13 and if not 
we will make you pay the whole bill. 
If the meter is wrong we will not 
charge you. He did not know about 
that, and I said, do you know what 
caused that meter to register that 
amount of water, because meters sel- 
dom make mistakes. We sent the man 
down and found that the meter regis- 
tered % of 1 per cent under. We 
charged him the ‘regular rate and split 
the difference on the other, and that 
was perfectly satisfactory. We had one 
case about five years ago where a man 
had three houses on one meter, and his 
bill had been running $15 to $18. We 
could not find what was wrong and he 
had his entire pipe line taken up. He 
finally found there was a leak in his 
flush tank that nobody knew anything 
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about. I do not believe in giving a re- 
bate for one or two months, because if 
you tell a man that you will rebate one 
time, he will come back for a rebate 
again. Is there any one here who has 
the system of leaving a card at the resi- 
dence where the people are not at home, 
and have the customer fill out the read- 
ing of the meter? 

There was an old rule in our de- 
partment to compel our consumers to 
lay their pipes 18 in. underground in 
the cellar. That was in the early days. 
In about 50 per cent of the cellars the 
soil will vary. We find that leaks will 
occur in these pipes underground. We 
had one man who was troubled that way 
and I thought he should get considera- 
tion. Our board has reasonable discre- 
tion in matters of that kind and tries 
to make a uniform 50 per cent allow- 
ance, but not the whole bill. We charge 
the consumer the amount of his former 
bill and allow him 50 per cent of the 
excess bill. I believe the bills that are 
sent out are pretty nearly correct. We 
have one man who pays a bill of $396 
or $450 a quarter without any question. 
—James Sheehan, Memphis, Tenn. 


Acknowledgment.—The foregoing is 
taken from the November Journal of 
the American Water Works Association. 
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Cost of Water Purification at 
St. Louis, Mo. 


In his annual report for the year 
ending April 1, 1929, August V. Graf, 
Chief Chemical Engineer, Supply and 
Purifying Section, gives the following 
information on the operation of this 
water purification plant of St. Louis, 
Mo., for the year. 

During the past year 47,269 million 
gal. of water were pumped into the 
basins. To this amount of water were 
added 1,924 tons of sulphate of iron and 
15,816 tons of lime, or an average of 0.57 
grain per gallon of the former chem- 
ical and 4.68 grains per gallon of 
the latter. Aluminum sulphate to the 
amount of 171 tons was used at the 
Coagulant House during the year and 
the cost of this chemical is included in 
the cost given for iron. 
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To the 44,547 million gallons of wa- 
ter filtered were added 4,025 of sul-- 
phate of alumina and 218,000 lb. of 
chlorine, or an average of 1.26 grains 
per gallon of the sulphate and 4.80 lb. 
per million gallons of chlorine. All 
of the aluminum sulphate and part of 
the chlorine were added before filtra- 
tion and part of the chlorine after. 


The average cost per million gallons 
for lime was $2.81; sulphate of iron, 
$0.68; sulphate of alumina, $1.61; 
chlorine, $0.28. These costs are for 
chemicals alone, and do not include the 
costs of handling or application. A 
comparison of the costs of the various 
parts of the purification work during 
the past five years, based on the quan- 
tity of water delivered to consumers, 
is shown in Table I. 
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Water Works in Wisconsin 


Of the 2,631,839 people in Wisconsin, 
1,423,989, or approximately 54 per cent, 
are served from public supplies. A 
study of the sources of supply shows 
that 30 municipalities, representing a 
total population of 755,820, secure their 
water from surface sources; 13, with a 
population of 211,762, with complete 
purification; 16, with a population of 
543,207, with partial, and one with a 
population of 851, with no purification. 
One hundred and seventy-nine other 
municipalities, with a population of 
483,674, secure their supplies from deep 
wells, and 73 with a population of 184,- 
495, from shallow wells. All well sup- 
plies, except four, serving a combined 
population of 8,236, are without puri- 
fication. In these four supplies, the 
waters have been found polluted and 
are therefore sterilized with liquid 
chlorine. While only 30 municipalities 
secure their water from _ surface 
sources, this represents about 53 per 
cent of the population served from pub- 
lic supplies, while approximately 34 per 
cent are served from deep wells and 13 
per cent from shadow wells, indicating 
that 29 per cent of the state’s popula- 
tion is served with water from surface 
sources, 18 per cent from deep wells 
and 7 per cent from shallow wells. 





Table I—Cost Per Million Gallons—Based on Consumption 1928-1929 









































Old Plan 1924-1925 1925-1926 1926-1927 1927-1928 1928-1929 
MI ccs casas as aaealicisieneanithipacicoucwausiiaticndbatactckesancaian $ 3.57 $ 3.07 $ 2.53 $2.22 $2.81 
EEE Ee ae ecco ne ee en RETIN -89 ona -86 1.07 .68 
a nT ne eT 13 14 14 14 13 
Operating, maintenance and repairs............ .66 61 .60 61 65 
a a ee ee eee .08 11 09 .09 08 
Light and power................. .10 11 one «Ae 11 
Chemical work and suppli .48 45 50 .64 59 
Basin cleaning .................. .39 32 35 -22 29 
Basin repairing .................... da .16 27 13 12 15 
Switching and demurrage................ niecacibiieaaes 25 23 19 22 17 

oo eg eee, $ 6.71 $ 6.02 $ 5.50 $5.45 $5.57 

Filters 
BR DEIR win siceccsinssecensccteciccesececcssecsces $ 2.22 $ 2.11 $ 2.33 $1.87 $1.61 
a .20 26 28 85 28 
Operating, maintenance and repairs.......... pe 1.10 1.14 1.07 1.03 
Coal, miscellaneous supplies and expenses’ .52 AT .49 31 25 
SS EO ee eer .38 .B9 42 .39 385 
Switching and demurrage.......................---.. .05 .05 04 04 -04 

I SN ceases $ 4.54 $ 4.28 $ 4.70 $4.03 $3.56 
Total for purification..........................0.. $11.25 $10.40 $10.20 $9.48 $9.13 
Total consumption for the year in mil- 

NE IID icc iskccteisesscisieneconsioanstieenainancsoias 41,283 43,389 43,608 42,263 43,204 
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Progress in 1929 in the Art of Sewage Disposal 


Grit Chambers—Detritus Tanks—Sedimentation Tanks—Aerating Devices—Activated Sludge—Chlo- 
rine and Sewage Disposal—Sludge Treatment—High Temperature 


HIS article is an attempt to indi- 

cate the latest developments in the 
design, construction and operation of 
sewage disposal works and, also, the 
trend of thought which will influence 
the designs of the near future. 


It is impossible to precisely cut off, 
and set apart, each year’s progress from 
that of any other year or to ascribe 
definite developments to certain per- 
sons, because the present status of the 
art has been arrived at by the exchange 
of ideas over a long period of time. For 
instance, Waldo S. Coulter of New 
York, in speaking of one of his latest 
developments, is able to trace the idea 
back to the work of Prof. Chas. Gil- 
man Hyde of California in 1926. Mean- 
time Cohn of Schenectady and Hommon 
of Canton, O., have worked along the 
same line. More often ideas are sub- 
consciously absorbed and _ honestly 
claimed as original by one person much 
to the chagrin of another who has been 
possibly hiding his light. All of which 
makes an article of this type a pre- 
carious undertaking and your indul- 
gence is asked accordingly. 


Grit Chambers.—In the past much 
thought has been given to the design 
of grit chambers with the idea of mak- 
ing a nice distinction between inorganic 
grit and readily settleable organic 
solids. The objects of removing the 
grit are: 


To prevent unnecessary wear on 
pumps, and fine screens. 


To prevent clogging of valves and 
about the base of sludge pipes. 


To make available for active diges- 
tion processes, space which would other- 
wise be occupied by the inert grit. 


The object of making a nice distinc- 
tion between organic and inorganic 
solids which may be collected in a grit 
chamber, is to leave the grit in such 
condition that it may be used for fill, 
or otherwise disposed of, without its 
becoming offensive to the olfactory 
nerves. 


A development of 1929 is the realiza- 
tion that much of the organic matter 
which tends to separate at this point 
may well be disposed of here with much 
benefit to the balance of the disposal 
works. This is particularly true since 
the art of brewing has been transfered 
from the public brewery to the private 
home. The spent mash is very heavy 
and very acid and productive of the 
most offensive odors which ever occur 


Digestion—Tendencies in Design 


By JOHN R. DOWNES 


Associate Editor, Water Works and Sewerage 


about the plant. The mash material 
is almost the equivalent of sand in its 
clogging effect. Together with mash, 
a grit chamber tends to collect a mass 
of large sized vegetable debris, the 
kind of material which forms scum 
blankets on settling tank surfaces. 


The difficulty of designing a grit 
chamber to separate only clean, in- 
organic sand under the tremendous 
variations of flow encountered in sew- 
age work is too well known to require 
comment. The economy and _ con- 
venience of keeping this heavy organic 
matter out of the sedimentation tank 
is just beginning to be realized. 


The realization of this situation will 
result in the hydro-mechanical washing 
of the comparatively small volume of 
collected grit instead of trying to con- 
trol the whole, widely varying flow of 
sewage to so precise a velocity as is 
required for the proper classification of 
the grit. 


Screens.—The year 1929 seems to 
have produced little that is original 
in the screen line. 


Alvord, Burdick and Howson, report 
the installation of a mechanically 
cleaned bar screen at Aurora, Ill. In 
this installation the cleaning mechanism 
operates only when a_ predetermined 
difference of head is established be- 
tween the two sides of the screen. This 
screen is on & combined sewer and the 
mechanism operates once in 4 to 5 
minutes during storms and only once 
in an hour or two at other times. More 
effective screening is thought to be 
obtained by allowing material to build 
up a mat on the screen. 


Detritus Tanks.—Developing still fur- 
ther the idea suggested under the head- 
ing of “Grit Chambers,” there is, at 
present, a marked tendency to intro- 
duce skimming and detritus tanks ahead 
of the sedimentation units. The lead- 
ing engineers are introducing this fea- 
ture in nearly all of their designs for 
larger plants. 


Sedimentation Tanks.—Imhoff tanks 
are still a feature of a number of large 
designs by leading engineers. Metcalf 
and Eddy have included Imhoff tanks in 
plants for 250,000 persons at Akron, O.; 
and at Dayton, O., and for 128,000 
persons at Allentown, Pa. 


More and more attention is being 
given to distribution of flow in sedi- 
mentation tanks by the use of high 
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velocity inlets in place of the old open 
channels and by the introduction of 
lattice baffles. 


Waldo S. Coulter has reverted to the 
old septic tank provided with lattice 
baffles and has interposed between the 
settling tank and such further treat- 
ment as may be provided, a 2-story ° 
“trap” tank to intercept solids unloaded 
by the primary unit. Agitation by 
dropping the primary tank effluent onto 
a splash board at the entrance of the 
trap tank, releases entrained gases and 
allows the solids to settle. 


Mechanical removal of the deposited 
solids from settling tanks is gaining 
considerable headway as it is bound 
to do when we realize the importance of 
prompt and effective removal both to 
the quality of the tank effluent and to 
the efficiency of solid digestion. 


Aerating Devices.—As primary ox- 
idizing devices the contact bed and the 
sand filter seem to be ruled out of the 
modern picture by the very conditions 
which impose a demand for sewage dis- 
posal; that is to say by density of 
population and high land value. 


The year 1929 finds the sprinkling 
filter still with us and likely to stay for 
a few decades. This very useful device 
with its marvelous recuperative powers 
and its ability to withstand abuse, has, 
indeed, had its prospective useful life 
extended by the very system which for 
a time seemed destined to replace it. 
Pre-aeration, not only extends the life 
of the sprinkling filter, or increases 
its capacity, but also makes possible 
the control of such odors as have here- 
tofore been more or less definitely asso- 
ciated with trickling filters. 


Trickling filters are features of the 
larger designs for 1929 by the most 
prominent engineers and, we believe, 
rightly so. The trickling filter fly has 
last its terror, since complete control 
of this nuisance is possible through 
systematic filter flooding operations. 
This flooding, which at first threatened 
to decrease the overall efficiency of the 
filters, has been developed to a fine art 
and now actually increases the year 
around efficiency and makes the periodic 
unloading problem much less acute. 
Needless to add that proper provision 
for flooding is an essential part of the 
modern design. 


Activated Sludge.—It has been said 
that success for the activated sludge 
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system appears to be just around the 
corner; and yet the largest plants now 
being designed contemplate the use of 
activated sludge. This is because local 
conditions of population and land values 
activated sludge as the only alternative, 
and makes it necessary to face the prob- 
lems of power cost and sludge disposal. 
These large designs provide very flex- 
ible arrangements for sludge disposal 
and the proper solution seems to be 
only a matter of time and experience. 


Power costs are being cut in a few 
instances by using the gas from the 
digesting sludge to operate the air 
blowers. This method has been in use 
at Plainfield, N. J., for the past two 
years for operating the aeration unit in 
summer. 


Chlorine and Sewage Disposal.—Some 
very valuable information gathered by 
the Chlorine Institute during the past 
two years has been put to the test dur- 
ing 1929 and chlorine equipment for 
prevention of odors has practically be- 
come standard. 

We now have very definite informa- 
tion about the equation by which 
chlorine oxidizes volatile and odiferous 
by-products of sewage decomposition to 
either non-volatile or non-odiferous 
compounds. Also, we are able to apply 
the chlorine at the proper point to 
prevent the odorous compounds from 
forming or escaping into the atmos- 
phere. 

Sludge Treatment.—So far this ar- 
ticle has dealt with the treatment of 
the liquid portion of the sewage. How- 
ever, the really difficult part of the 
problem is still, as it has always been, 
the reasonable and non-obnoxious dis- 
posal of the solid material. Near the 
close of the present year the announce- 
ment was made in Philadelphia that the 
problem of sludge disposal had been 
met by the invention of a process for 
drying and incinerating the raw sludge 
as it comes from the settling tank. 

While this announcement was made 
with all the authority of the Bureau of 
Surveys of the City of Philadelphia be- 
hind it, engineers who heard it, were 
frankly skeptical of the economy of dry- 
ing and incinerating 95 per cent mois- 
ture sludge. 

True, certain work of the New Jer- 
sey Experiment Station had indicated, 
some time ago, that theoretically there 
is sufficient fuel available in the green 
sludge to provide for its drying and 
incineration. There seem to be many 
difficulties, however, in making this 
theoretical fuel value available. 

High Temperature Digestion.—While 
Philadelphia is pursuing this investiga- 
tion further, the New Jersey Sewage 
Experiment Station is carrying out ex- 
periments on high temperature diges- 
tion which promise to reduce the time 
of digestion from 40 days at 70° F., 
to 10 or 12 days at about 125° F. 

Below is a statement from the lab- 
oratory on the present status of this 
work. The point is, of course, that the 
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per capita allowance of sludge space 
can be reduced to about one-third that 
required for controlled digestion at 
70° F. 

“Investigation on Thermophilic Diges- 
tion.—The digestion of settled solids at 
a temperature range of 115-130 has 
been accomplished. At this tempera- 
ture common bacteria capable of grow- 
ing at ordinary temperatures are killed 
off and a new group of heat-loving 
(thermophilic) organisms established. 
These organisms are present originally 
in sewage solids in limited numbers in 
an inactive state. When the tempera- 
ture is raised to 115-130 these organ- 
isms multiply slowly and replace the 
original flora. When the fresh solids 
are seeded with ripe sludge produced at 
low temperatures (70° F.) there is a 
period of biological adjustment and 
consequently low rate of activity. Once 
the thermophilic flora is established the 
decomposition proceeds rapidly. Thus 
with sludge produced under thermo- 
philic conditions the digestion of fresh 
solids has been completed under lab- 
oratory conditions in 10 to 12 days at 
122° F. The yield of gas and the re- 
duction of volatile matter are somewhat 
higher while the composition of the gas 
is similar to that obtained with normal 
temperatures.” 


Controlled digestion at 70° F. has 
become an established and effective 
practice, cutting the time required for 
digestion from 100 days plus, to 36 
to 40 days. The absolute safety with 
which the methane gas can be collected 
under floating covers as used at Spring- 
field, Ill., Elyria, O., Plainfield, N. J., 
Mammaroneck, N. Y., makes the prob- 
lem of maintaining the 70° temperature 
very simple. 

Samuel Greeley of Pearse, Greeley 
and Hansen, Chicago, points to the 
development of inexpensive winter 
storage for ripe sludge in connection 
with controlled, rapid digestion as an 
outstanding feature of his firm’s work. 

The provision of inexpensive winter 
storage of ripe sludge is being accepted 
as a stop gap pending the development 
of real winter drying, either me- 
chanically, or on sand beds under cover. 

In the combination of rapid digestion 
followed by cheap storage, the sludge 
is first digested in a well insulated tank 
provided with a safety floating cover. 
Heat is cheaply produced from the gas 
evolved in the process. After the first 
36 to 40 days, the sludge is non- 
offensive and ready for drying. It may 
then be removed to uninsulated, un- 
covered, tanks or to lagoons to await 
spring drying weather. The cost is far 
less than can be secured by providing 
Imhoff digestion compartments for 
winter storage. 


Tendencies in the Art.—This develop- 
ment is in line with the tendency of 
most of the best engineers to make the 
new designs flexible so that the plant 
can be _ inexpensively enlarged or 
adapted to new developments as their 
merits are demonstrated. 
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A note from Fuller and McClintock 
indicates that they are giving more and 
more attention to flexibility in sewage 
treatment and are tending to divide the 
process into a number of small steps. 


Fuller and McClintock’s design for 
the Wards Island plant for upper New 
York City provides for sedimentation 
ahead of activated sludge which seems 
to be an accepted American practice 
where activated sludge is used. For the 
present they provide for barging the 
sludge to sea, while experimenting 
with the possibilities of fertilizer pro- 
duction. 

This same firm provides for barging 
sludge to sea in the case of New Haven, 
Conn. At Tenafly, N. J., they report 
success with the direct drying of the 
fresh excess activated sludge under 
glass. 


At Middletown, N. Y., this firm is 
completing a plant where the sludge 
will be digested in heated, controlled 
digestion tanks with safety floating 
covers and will be dried under glass. 


From the southwest, Black & Veatch 
of Kansas City, Mo., report a trend 
towards activated sludge in their de- 
signs. Preliminary sedimentation is 
consistently included in these designs, 
as is controlled digestion of both pri- 
mary and excess activated sludge. 


This firm is struggling with the old 
problem of effective resedimentation 
following trickling filters, and at New- 
ton, Kan., have added an equalizing 
tank with a view to producing a nearly 
uniform flow in the final tank in place 
of the surges characteristic of trickling 
filter discharges. 


Alvord, Burdick and Howson report 
a decided trend toward separate, con- 
trolled digestion in all their designs for 
1929. They report that at Fond du Lac 
they are consistently securing approxi- 
mately two-thirds of a cubic foot of gas 
per capita with variations from 0.6 to 
0.75 cu. ft. per capita. This firm 
stresses flexibility in its new designs 
and reports that at Aurora particular 
attention was given to landscaping and 
a cheap and effective Spanish stuceo 
type of architecture was used to in- 
clude all pumping, sedimentation and 
digestion units under one roof. 


Reading of English literature and 
reports of returned travelers from 
Germany, give the impression of some 
bitterness of feeling between the pro- 
ponents of various types of disposal 
works in those countries. In this 
country engineers seem to adopt what- 
ever equipment meets the peculiar needs 
of a particular locality without preju- 
dice. The free and ready interchange 
of information among engineers in this 
country has always been a source of 
wonder to foreign visitors. The great 
number of Sewage Associations started 
during 1929 will further the friendly 
feeling among workers in the sewage 
field and lead to still freer interchange 
of information, much to the benefit of 
the art. 














tA Anahi: 








hi ta tee« 


Leveling for Tunnels and Reservoirs 


How Surveys Were Made for the Swift River Reservoir Project of the Boston 


Metropolitan District Water Supply 


Assistant Engineer, 


HE base for the levels run on the 

Boston Metropolitan District Water 
Supply Project was established, in con- 
nection with the U. S. Coast and Geo- 
detic Survey, by running a series of 
“precise” or “first order’? levels from 
an established Government bench-mark 
at Springfield, Mass., along the rail- 
roads to Boston via Oakdale, Mass. 
This established a base line from which 
circuits and spurs were run in and 
around the proposed Swift River Res- 
ervation Basin and to the various shaft 
sites along the tunnel line from the 
Wachusett Reservoir to Swift River. 

Bench-Marks.—The following rules 
were followed strictly: 

Permanent bench-marks were estab- 
lished at intervals of approximately 2 
miles. The line of levels between two 
bench-marks was broken by temporary 
bench-marks into sections from 3,000 
to 4,000 ft. long, except where special 
conditions, such as the extremely hilly 
country which was encountered on some 
of the cross-country runs, made shorter 
sections advisable. 


The line of levels is broken in this 
way in order that an error between 
two permanent bench-marks can be lo- 
cated without re-running the entire dis- 
tance of 2 miles. This saves consider- 
able time in case an error is made, 
especially in hilly country where prog- 
ress is comparatively slow. 

No bench-mark was established and 
designated as permanent unless it was 
so fastened in rock, brick, or concrete 
as to resist extraction, change of eleva- 
tion, or rotation. 


At places from which it is likely that 
future leveling will be extended, at least 
three bench-marks should be _ estab- 
lished within a radius of about % mile, 
or far enough apart not to be affected 
by the same disturbing cause or causes. 


Leveling. — Except when specific 
instructions are given to proceed other- 
wise, all lines are to be leveled inde- 
pendently in both the forward and back- 
ward directions. It is desirable that 
the backward measurement on each sec- 
tion should be made under different 
atmospheric conditions from those 
which occur on the forward measure- 
ment, and this is usually accomplished 
by making the backward run in the 
afternoon if the forward run is made 
in the forenoon, and vice versa. 

If the atmospheric conditions seem 
to remain the same throughout the day, 
the observer should secure as much dif- 
‘erence between the forward and back- 
‘ard runs as is possible without mate- 


By LAROY G. HARRIS 


Metropolitan District Water Supply Commission, Barre, Mass. 


rially delaying the work for that 
purpose. 

On all sections on which the forward 
and backward runs differ by more than 
the accepted allowable error, which is 
generally 0.02VK (in which K is the 
number of miles), the section should 
be re-run until any two runnings in 
opposite directions check within the 
limits of the formula. 

The length of sight is usually deter- 
mined by the topographic and meteoro- 
logical conditions, but should never 
exceed 400 ft. 


The length of sight between the for- 
ward and backward stations should be 
kept as nearly equal as possible by 
pacing. 

When it is expected that the forward 
and backward runnings of the line are 
to be completed up to any one place, 
the elevation at that place should be 
held by two temporary bench-marks, 
established at least one set-up of the 
instrument apart. When the leveling is 
continued from or to such a pair of 
points, the instrument should be set up 
between them and rod readings taken 
on each point. The same arrangement 
of points should be used at the com- 
pleted end or ends of any detached por- 
tion of the line of levels. Either one 
of the two points may be used for car- 
rying along the elevation, with the 
other used only as a check against 
mistakes in reading the rod, or a dis- 
turbance of one or both of them. By 
this method, no mistake of a foot made 
in reading the rod, held on a bench- 
mark, will escape detection. 


The party consisted of five men: 
Chief of party, observer, recorder, two 
rodmen, and an umbrella man. The 
instrument used was a Berger 3-wire 
Wye-level. The Molitor rods were used, 
and these rods have shown, after vari- 
ous tests, that no rod corrections were 
necessary. Steel turning points were 
used at all times, except when running 
along railroad tracks; then common ten- 
penny wire nails were driven into the 
ties and the head was used as a turn- 
ing point. The steel turning point was 
driven into the ground with the aid of a 
hammer. After the rod readings were 
obtained as the back-sight the rear rod- 
man pulled his steel pin and moved 
forward. 

Bench-Marks.—The bench-marks used 
were of two types, one being a %-in. 
round, brass rod, 6 in. long, rounded 
on one end. The shank of the rod 
was threaded for a length of 3 in. 
These rods were grouted in large 
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boulders, ledge outcrop, and concrete 
bridge abutments. 

The other type of bench-mark was 
an iron rod about 5 ft. long and bent 
on one end. A hole approximately 18 
in. in diameter was dug in the ground 
for a depth of 5 ft., and there filled 
to a depth of at least 18 in. with con- 
crete. The rod was embedded in the 
concrete in a vertical position, bent end 
down. After the concrete had set, at 
least 24 hours, a piece of 2-in. pipe was 
set around the rod, resting on the con- 
crete, so that the top of the rod was 
about % in. below the top of the pipe. 
A cap prevented the admission of water, 
and the hole around the pipe was re- 
filled with earth. 

All levels for this work were run 
during the summer months. It is not 
generally considered good practice to 
run precise levels during freezing 
weather as all tripod legs are fitted 
with metal points which absorb heat 
and cause more or less settlement when 
set on frozen ground. Then, again, it 
is practically impossible to drive steel 
pins into frozen ground and steel plates 
are not wholly dependable, as they will 
also move if left too long on warm 
days. 

The umbrella is used only when the 
sun is shining brightly enough to cast 
a shadow. The idea of the umbrella is 
to keep the sun’s rays from affecting 
the instrument by expansion. When the 
instrument is being carried from one 
station to another it should be protected 
from the sun by covering it with a 
cloth or canvas hood. 

Equidistant Sights——When leveling 
cross-country in hilly territory it is 
practically impossible to keep the in- 
strument equidistant from the back- 
sight and fore-sight, but the recorder 
should keep the observer well informed 
as to these differences so that he can 
equalize them as soon as possible. If 
the fore-sight is, say, 100 ft. longer 
than the back-sight, then the observer, 
on the next set up, should shorten up 
on the fore-sight enough to correct this 
difference, without any expenditure of 
time for this particular purpose; so at 
the end of the run the total lengths of 
the back-sights should approximately 
equal those of the fore-sights. 

The back-sight is generally taken first 
and the observer reads all three cross- 
hairs beginning with the top hair. They 
are read in feet, tenths, hundredths, and 
thousandths, and immediately recorded. 
The fore-sight is read likewise as soon 
as possible after the back-sight to avoid 
any possible error due to settlement of 
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the instrument. The wire intervals are 
immediately worked out by the recorder, 
and if they do not differ by more than 
0.006, which was selected as a maxi- 
mum, the instrument was moved ahead 
to the next station. If the wire inter- 
vals differed by more than 0.006, the 
readings were taken again. On some 
jobs the wire interval is allowed to 
vary with the length of sight from 
0.004 to 0.010, but they were kept low 
on this particular work for more or 
less of an experiment, and the final 
results showed that the error of closure 
and the percentage of re-running was 
kept comparatively low without sacrific- 
ing speed. 


Progress.—The speed in leveling is 
greatly dependent upon the activity of 
the observer, the topography of the 
ground covered, and the meteorological 
conditions. 


The following tabulation shows the 
speed attained on this work and is based 
on levels run in and around the pro- 
posed Swift River Reservoir Basin. It 
does not include levels run along the 
main line from Springfield to Boston: 


Working days .. sai etisieailidaiisedpmisasinipestaahigi 

Average working hours per day........--.-..---- 6.75 
Total mileage (including “re-runs’’)............ 135.0 
Average number of miles per day............-- 3.0 
Maximum number of miles any day.......... 7.0 
Average number of miles per houw............ 0.44 


The average divergence in the for- 
ward and backward runs between adja- 
cent benches on double-run lines was 
0.0085 ft., giving an average error of 
closure of 0.009VK. The average 
error of closure for single-run circuits 
(loops) was 0.01VK. Of these 135 
miles, 7 miles, or approximately 5 per 
cent, were re-run. 


Acknowledgment.—The foregoing is a 
digest for the December Proceedings 
of the American Society of Civil Engi- 
neers of a paper presented by Mr. Har- 
ris at the Fall meeting of the society. 





Pacific Northwest Water 
Works to Meet in April 


At a meeting of the board of directors 
of the Pacific Northwest Section of the 
American Water Works Association 
held on Nov. 2nd, 1929, at Portland, 
Ore., it was decided to hold the next 
annual meeting on April 24th, 25th and 
26th, 1930. 


At the present time it is planned to 
hold a golf tournament on April 24th, 
the presentation of papers and busi- 
ness meeting on April 25th, the dinner 
meeting and entertainment on the eve- 
ning of April 25th, the inspection trip 
covering the local water system, includ- 
ing trip to the Bull Run Dam and 
headworks, together with other fea- 
tures, on April 26th. 


In connection with this annual meet- 
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ing the following committees were ap- 

pointed: 

Program: Messrs. W. A. Kunigk, 
chairman; Carl F. Klapp, and R. E. 
Koon. 

Registration and Reception: Messrs. 
R. J. Disher, chairman; R. T. Wette- 
land, Sydney J. Benedict and Chester 
G. Ehle. 

Local Arrangements and Entertain- 
ment: Messrs. John S. Beall, chair- 
man; H. M. Chadwick, R. C. Polk 
and E. N. Hallgren. 

Golf: W. B. Severyns, chairman; R. 
H. Corey, E. W. Thompson and Sam 
Kerr. 

Transportation: H. A. Goode, chair- 
man, and C. J. Wagner. 

Ernest C. Willard, 720 Corbett Bldg., 

Portland, Ore., is secretary of the 

section. 


~~ 
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Magnesium Turbidimeter 


The hardness of water at the Chain 
of Rocks filtration plant, of St. Louis, 
Mo., is calculated from the amounts of 
calcium and magnesium determined. 
The method used is that given by 
Thresh in “Examination of Water & 
Water Supplies.” The calcium is pre- 
cipitated as oxalate and the amount 
determined volumetrically. The mag- 
nesium is precipitated as magnesium 
ammonium phosphate and the turbidity 
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produced is determined in the turbidi- 
meter shown. This turbidimeter was 
designed by F. S. Hawken, Assistant 
Chemical Engineer. The use of this 
turbidimeter is described in the last 
annual report of Leonard A. Day, Water 
Commissioner of St. Louis. 


The sample is drawn, by the vacuum 
pump, into the burette through the tube 
connected to the two-way cock. The 
one-way cock is opened and enough 
solution is allowed to flow through the 
two-way cock to fill the small tube 
connecting the burette to the glass in- 
spection tube. The burette is again 
filled to the zero mark. The light (a 
3.8 volt flashlight bulb in series with 
a 110 volt, 8 c. p. finger tube) is lit 
and enough solution is added to obscure 
the filament of the lamp. This deter- 
mination is repeated as a check. 


A standard containing a known 
amount of magnesium is precipitated 
and run at the same time. The stand- 
ard is so adjusted that practically the 
same amount of solution is necessary 
to obscure the filament as is the case 
with the sample. From the amounts 
needed to obscure the filament in each 
case, the amount of magnesium in the 
sample of water can be computed. This 
method yields results in practical agree- 
ment with those obtained by the gravi- 
metric method. 
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Landscape Treatment for Water and 


HE landscaping of the surroundings 

of water works and sewage dis- 
posal plants has been dealt with rather 
sparsely in engineering literature. At 
the Third Annual Conference (1929) 
of the Maryland Water and Sewerage 
Association three interesting papers 
were presented on the subject. They 
are reprinted below. 


The Four Dominant Qualities 


for Landscape Work 


By G. W. STEPHENS, JR. 


Chief Engineer, The Roland Park Co., 
Baltimore, Md. 


Surroundings of Sewage Plants.—All 
landscape work, no matter what its size 
or where it is located, to be a success 
as an artistic creation must have four 
dominant qualities, namely, unity, vari- 
ety, character and finish. The surest 
way of obtaining the effect aimed at is 
to be simple in treatment. The true 
landscape architect aims to produce the 
best effect by using the smallest variety 
of kinds in as limited a quantity as 
possible. 

To be permanent, the work must be 
done step by step in its proper se- 
quence. 

Unity.—Professor L. H. Bailey very 
aptly defines unity as applied to the 
landscape as follows: “Every planting 
should be a picture, that is, the area 
should be set off from every other area, 
and it should have such character that 
the observer catches its entire effect 
and purpose without stopping to. ana- 
lvze its parts. The planting should be 
one thing, one area, with every feature 
contributing its part to one strong and 
homogeneous effect.” No one item 
should be individually conspicuous, but 
all should help in creating the quiet 
harmonious whole. 

Variety—wWhen used in this sense I 
do not mean there should be many kinds 
of plant material, but there can and 
should be variety in sky line or contour, 
in texture of foliage, color, lawn sur- 
face, without marring the unity of the 
place. For instance, while all harsh 
color contrasts should be avoided, a 
dash of color here and there among the 
green can be nicely blended and will 
add interest. The various characteris- 
tic forms of growth, such as horizontal 
branches against the erect or vertical, 
make pleasant breaks and give charac- 
ter as well. 


Character.—This quality consists 
largely of being individual or “differ- 
’ from other places similar in size 
and outline. It is not easy to define, 
as the character of a planting is gen- 
er:lly the unconscious “touch” of the 
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maker. Just as the “stiffness” or “rest- 
fulness” of a room is decided mainly 
by the appearance and placement of 
furniture, so character of the planting 
is dependent on selection and arrange- 
ment of material. Each tree or plant 
should be carefully selected to harmo- 
nize, and so placed that it will merge 
into the general plantin2 scheme. 

Finish.—A beautiful planting or lawn 
cannot retain a permanent, finished 
effect unless it has the touch of one 
who is reallv a lover of plants; one who 
lives with them, watches their develop- 
ment, and knows their names as well 
as their appearance. This interest and 
knowledge is quickly acquired by work- 
ing among your plants and trees, and 
personally selecting specimens. Once 
the flame of enthusiasm has_ been 
lighted, you will find yourself observ- 
ing every planting you pass and taking 
note of every unusual plant, picturing 
a place in your planting where it would 
“just fit.’ When you have this inter- 
est, the shrubbery and flower beds will 
be kept edged, the lawn kept neatly 
cut, the hedges evenly clinped. the 
weeds kept out, and in general, cleanli- 
ness and tidiness will prevail. This is 
the “finish” of the planting. 


The sewage treatment plant is com- 
monly thought of as a place to be 
avoided, and I suppose it is for this 
reason that so little thought has been 
given it from a landscape viewpoint. 


Heavy screen plantings of flowering 
shrubs should be used with a few accent 
points of evergreen trees and shrubs 
to support the deciduous plantings dur- 
ing the summer and add a touch of life 
and color during the winter. The build- 
ings should be treated with evergreen 
and deciduous vines to soften them, and 
base plantings of flowering shrubs, 
both evergreen and deciduous, be plant- 
ed to harmonize with the architecture 
of the buildings and most important to 
tie them to the ground. 


The walks and roadways within the 
enclosure of the plant proper and roads 
leading into the plant reservation should 
be, in so far as is practicable, curved 
gracefully to soften the picture and to 
allow plantings to be made that will 
screen effectively vistas that may be 
objectionable from both inside and out- 
side the plant reservation. 

Surroundings of Water Plants.—The 
water plant presents an entirely differ- 
ent problem than the sewage plant. 
The landscaping of water plants has 
been given much thought and it is sel- 
dom we find the surroundings of them 
unpleasant. 

The small plant as well as the large 
can be very effectively landscaped with 
the use of flowering shrubs, both ever- 
green and deciduous, together with 
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properly arranged perennial and annual 
borders. By such a combination blooms 
can be had during all of the summer 
months and the evergreens will suffice 
to add the interest needed during the 
dull months of the winter. 

Planting in keeping with the archi- 
tecture of the buildings is an important 
part of the landscape setting. Charm- 
ing planting effects are not the result 
of chance, but of the studies of men 
skilled in such matters, who know the 
soil and the climatic conditions, the 
growing habits of trees and shrubs, and 
notably the particular planting scheme 
to bring out effectively the beauty of 
architectural styles, and unity, variety, 
character and finish of the landscape 
picture most desired. 


Important Factors in Land- 
scaping 
By M. J. RUARK 


Bureau of Sewers, Baltimore, Md. 


The following are of importance rela- 
tive to the landscaping of sewage 
works: 

1. The landscape work where possible 
should be carried out as part of 
the initial program, and the cost 
included in the original estimate; 

2. If a sufficient appropriation for the 
construction of a sewage plant is 
not available, it is unwise to pro- 
vide for extensive landscaping at 
the expense of providing adequate 
and efficient treatment units; 

3. Although it is desirable that a 
sewage plant be attractive, even 
under the most favorable condi- 
tions it cannot be considered a 
place for public recreation; 

4. Unless funds are available annual- 
ly for landscape maintenance, this 
work is likely to result in the 
forces neglecting operation work in 
giving more time to cutting of 
grass, trimming hedges, pruning 
shrubbery and similar work. 


Although the planting of trees and 
shrubs around and near pumping sta- 
tions, screen houses and buildings is 
desirable, such planting, however, 
should not be placed in the immediate 
vicinity of trickling filters. Further- 
more, narrow strips of grass should not 
be planted, as they are usually very 
hard to maintain. While the planting 
scheme should be attractive, it is doubt- 
ful whether there should be any attempt 
to produce elaborate effects. Dried 
sludge makes a good filler or substitute 
for top soil, and there is little diffi- 
culty in keeping the grass areas in the 
vicinity of a sewage plant healthy. On 
the other hand, the lawns may require 
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mowing more frequently than in parks, 
or water-works plants. 


Even though funds are not available 
for a complete scheme of landscaping, 
nevertheless, rank grass and weeds 
should be kept cut, swampy areas 
should be drained, as they provide a 
breeding place for gnats and mos- 
quitoes, and detract from the appear- 
ance of the sewage plant. 


The Value of Beauty 


By JAS. W. ARMSTRONG 
Bureau of Water Supply, Baltimore, Md. 


It is important that those entrusted 
with planning and designing of public 
improvements should have an apprecia- 
tion of the value of beauty. The marked 
improvement in architectural and land- 
scape work in this country in recent 
years, shows that public taste is gradu- 
ally reaching a higher plane, and as 
time goes on the public will demand 
well designed buildings with attractive 
surroundings. 


Public buildings and grounds are si- 
lent witnesses to public taste and have 
much to do with the standards adopted 
by private citizens in their places of 
business and home surroundings. I re- 
member hearing a speaker at a conven- 
tion describing the influence of good 
roads on a community. He told of a 
dirty and neglected street lined with 
dilapidated and shabby looking houses. 
The street was repaved with asphalt 
and almost immediately changes began 
to take place. Broken window lights 
were repaired, shutters straightened, 
painting was started, front yards were 
cleaned, grass and flowers began to ap- 
pear, and in the course of a few months 
the transformation was truly remark- 
able. All because a conviction had 
taken hold of them that an attractive 
and clean street demanded the same 
kind of homes. 

I am making a plea for those who 
have the planning of public works, to 
study the aesthetic side of your work 
along with the utilitarian side. 

Lack of funds is the excuse some- 
times offered for ugly looking places, 
but that is generally not the real rea- 
son, as good looks can often be secured 
with little or no added expense. 


I have seen buildings and grounds 
with much money spent on them, obvi- 
ously for the purpose of adornment, 
that were ugly; and othere that were 
made beautiful simply by a skillful 
massing and _ proportioning of the 
buildings and by observing a few simple 
requirements for planting. If the mat- 
ter of beauty is not kept in mind dur- 
ing the designing period, it will prob- 
ably be impossible to remedy the 
trouble later. I know of a public build- 
ing recently constructed that was so 
unsightly that the neighbors complained 
of it. The officials in charge are now 
making an effort to remedy the trouble 
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by plantings, but their efforts are too 
late to ever secure any pleasing effect. 

Many city employees inherit ugliness 
in the surroundings under which they 
are required to work. Their problem 
is a very different one from the de- 
signee, yet some of the same principles 
may be applied to the improvement of 
their places. By the judicious use of 
a little money and a vision of the pos- 
sibility of beautifying a place, a plant 
superintendent may become a real pub- 
lic benefactor. 


A few simple suggestions may be of 
service. An unattractive looking build- 
ing may be transformed into a thing of 
beauty by covering it with vines, such 
as the Boston Ivy or by planting the 
Boston and English Ivy together, where- 
by a touch of green may be maintained 
through the winter. An_ unsightly 
building, a coal or ash pile, may be 
screened from public view by planting 
closely around it such trees as the 
Lombardy Poplar, and in front of these 
may be planted tall growing flowering 
shrubs, and in front of these shrubs 
of lesser height. In this way a mass 
of beautiful foliage can be secured at 
very little expense. In planting small 
areas, it is always well to preserve as 
much lawn surface as possible, and if 
trees and shrubbery are planted around 
the borders of the property and in the 
back ground with occasional plantings 
against the buildings, a much more at- 
tractive appearance will be secured than 
if the center of the lot were cluttered 
with trees and bushes. 


The unexpected sight of a beautiful 
tree or cluster of plants or a vista re- 
vealing a beautiful view that could not 
be anticipated always add to the charm 
of a landscape. The element of sur- 
prise which generally enhances beauty 
can be better secured by making the 
outline of planning follow irregular 
curves than by using straight lines. 
Before an attractive appearance can 
be secured in some places, it is neces- 
sary to regrade the grounds. In such 
cases, it should be remembered that 
steep terraces with sharp horizontal 
lines at the top and bottom are not 
pleasing to the eye and are seldom 
found in nature. Gentle slopes with 
curves at the top and bottom look bet- 
ter, are less expensive to maintain and 
they also permit the easy operation of 
lawn mowers. 


If terraces must be maintained they 
can be beautified by the close planting 
of shrubs. Those who have observed 
unsightly paths across parks and public 
squares, know that most people, whether 
they have studied geometry or not, 
realize that the “shortest distance be- 
tween two points is in a straight line.” 
Such paths may be prevented in one of 
two ways. By plantings that prevent 
short cuts or by making walks follow 
the natural lines of travel. Walks fol- 
lowing gentle curved lines are more 
pleasing than straight walks, provided 
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the curves do not give the appearance: 
of being uselessly introduced for effect 

Broad leaved deciduous trees are ob 
jectionable for planting around ope: 
reservoirs for the reason that the leave 
are blown into the water, but pines an. 
other conifers are free from this objec 
tion. 


Efficient Methods in Private 


Reforestation Program 


The Nekoosa-Edwards Paper Co., 
which is carrying on an extensive re- 
forestation program in the state of 
Wisconsin, has found that good organ- 
ization and large-scale planting bring 
down costs, according to F. G. Kilp, 
chief forester, in a paper presented at 
the 21st annual convention of the Engi- 
neering Society of Wisconsin. In 1928, 
470 acres were planted at an average 
total cost of $5.66 an acre. This is a 
reduction from $6.51 an acre in 1927 
and $11.00 in 1926. On large-scale 
work, 1928 costs averaged as low as 
$4.18 an acre. 


“We prepare our planting ground,” 
says Mr. Kilp, “by plowing furrows 
every 6 or 7 ft., the spacing depending 
entirely upon the amount of natural re- 
production growth on the ground. A 
10-ton Caterpillar tractor pulling a 
24-in. brush-breaking plow is used for 
plowing the ground. The furrows are 
plowed as shallow as possible, depend- 
ing entirely upon the underbrush 
growing on the area to be planted. In 
general, the depth of furrows is from 
3 to 4 in. Oak brush from 1 to 4 in. 
in diameter has no effect on the plow- 
ing or equipment. Between the plowing 
and crushing effect of the tractor on 
the brush, from 25 to 40 per cent of 
the natural competition is removed to 
assist the seedlings in getting a good 
start after being planted in the field. 





“Experience has taught us that by 
starting to plow from one corner of a 
40-acre section and continuing around 
and around until the center is reached, 
our plowing costs are reduced. The 
former method was to plow clear across 
and through on the line each time. The 
new scheme also increases fire protec- 
tion for several years hence, since the 
furrows run lengthwise on each side and 
parallel from opposite sides to the 
middle. 


“The planting crews usually consist 
of from seven to twelve men and a 
foreman. Each man carries his own 
trees in a light box with the roots 
packed in moss to keep them from dy- 
ing out, and a spud for planting. It 
takes several days to organize a crew 
properly, or to bring it up to its proper 
efficiency. After a few days of plant- 
ing experience each man is expected to 
plant on an average from 2,200 to 2,400 
trees a day. It is back-breaking work 
and only young, strong backs respond 
to the strenuous daily exercise. Good 
supervision means, as a rule, good 
planting survivals.” 
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The New Water Supply of Sioux Falls 


New Type of Wells, Iron Removal Plant and Diesel Pumping Equipment 


By F. G. GORDON 


Gordon & Bulot, Consulting Engineers, Chicago 


HE Sioux Falls, S. Dak., water 

supply is obtained from shallow 
weils located in the broad river valley 
of the Big Sioux River, north of the 
city. From these wells it is pumped to 
an iron removal plant, and from the 
reservoir under the iron removal plant 
by a second pumping into the distribu- 
tion system. The pumping equipment 
at the wells is all motor-driven, while 
the high service pumps are driven by 
Diesel engines, with the exception of a 
motor-driven centrifugal pump used for 
standby service. There are three ele- 
vated tanks and one standpipe located 
on the distribution system. 

The sand and gravel stratum from 
which the water comes apparently cov- 
ers a very wide area throughout the 
river bottom. This stratum lies under 
a top soil approximately 10 ft. deep, 
and over a dense clay blanket found at 
a depth of 35 to 40 ft. below the 
surface. 


The present supply comes from two 
large circular, open wells, each 50 ft. in 
diameter, and from five closed wells 
of a type invented and patented by Mr. 
Maury, the writer’s partner up until the 
time of his retirement from active 
practice. 

The New Wells.—The design of these 
wells was made with the idea of se- 
curing certain results which could not 
be obtained with any other type of well 
in use. It was desired to have a well in 
which horizontal motor-driven centrifu- 
gal pumps could be placed, a well which 
would prevent any contamination in 
any way, and a well which would have 
an enormous strainer area. All of 
these things have been accomplished in 
the type of well used. 

_ The lower portion of the well shaft 
has a strainer area extending com- 
pletely around the circumference, which 
permits the water to enter the well. 
The diameter of each well is 18 ft. 
In each well there are 4,216 2-in. holes, 
having a total area of 92 sq. ft. Since 
these holes are distributed around a 
circumference of 56 ft., 6 in., there is 
ample opportunity for water to enter 
the well without excessive friction loss. 
In order to prevent sand flowing into 
the well through these large holes, 
eight pockets are constructed around 
the inner cireumference. The design is 
such that concrete columns are located 
between the pocket, thus providing a 


rigid cylinder. These pockets are filled 
with fine gravel on the outside face 
an’ verv coarse gravel away from that 
face. The fine gravel next to the out- 


sil> is held in place during the sinking 
Of the well by a screen which is placed 
on ‘he inner face of the outside plate. 


On the inner face of the pockets 42-in. 
steel plates, punched with 1-in. holes, 
permit the water to enter the well 
freely. The width of these pockets from 
the outer face to the inner face is 2 ft. 

Immediately above the strainer sec- 
tion of the well is placed a concrete 
bulkhead. This serves as a floor on 
which are located the horizontal motor- 
driven centrifugal pumps. In some of 
the wells two pumps have been in- 
stalled, while in others only one pump 
has been placed. Each well is con- 
structed, however, with two suction 
pipes, passing through the concrete 
bulkhead into the strainer area. A 
third pipe extends through the bulk- 
head and is carried up to the level of 
the floor of the well house. This pipe 
permits measurements to be taken di- 
rectly to the water level, and is also 
used for the installation of a Bristol re- 
cording water level gauge. 


Seven-day charts are used on this 
gauge, and these charts provide valu- 
able information. They show for each 
well the ground water level through- 
out the year. They also show the 
drawdown of each well when pumping, 
and the hours that each well pump is 
operated. 


How the Wells Were Constructed.— 
The manner of constructing one of 
these wells is quite simple. The top soil 
at the location of the well is removed 
and the steel work for the strainer sec- 
tion erected in this hole. The concrete 
which forms the cutting edge, and the 
concrete for the triangular columns lo- 
cated between each of the gravel 
pockets, is next poured. A clamshell 
or orange peel bucket is then used to 
excavate from the interior of the well, 
and as material is excavated, the well 
sinks. Sixteen gauge steel plates, 
bolted together with stove bolts, serve 
as the outside form for the circular well 
wall. When enough material has been 
excavated from the interior of the well 
so that the well has sunk a distance of 
4 or 5 ft., a section of wall of that 
height is poured, the inner forms re- 
moved, and the excavation and sinking 
continued for another four or five feet, 
when the operation of pouring another 
ring of concrete is repeated. This 
process continues until the cutting edge 
at the bottom of the well reaches the 
top of the clay, some 35 or 40 ft. be- 
low the surface. Water is encountered 
some 10 or 12 ft. below the surface 
and the sand and gravel below this 
point is, of course, removed in the wet. 

The well having been sunk to the 
clay, the next step is the placing of 
the concrete bulkhead. The wall of the 
well is so formed that a shelf or ledge 


525 


exists at the top of the strainer sec- 
tion. A circular form of the cross-sec- 
tion of the interior of the well is as- 
sembled on the ground adjacent to the 
well. Holes are placed in this form at 
the proper location for the two suction 
pipes, and the test pipe. The form is 
then placed immediately over the top 
of the well and the two suction pipes 
and the test pipe are inserted through 
the holes previously made in the form 
and are bolted to the form so that they 
are held rigidly in a perpendicular 
position. 

Each of these pipes has a valve at 
its upper end, which is in the proper po- 
sition to be about 12 in. off the bulk- 
head floor when it has been poured. 
These valves are closed and are cov- 
ered with burlap or other material and 
the form, with the suction pipes and 
valves, is then lowered through the 
water until it rests on the ledge im- 
mediately above the strainer section. 
Concrete is now deposited on this form 
by means of closed buckets. These 
buckets have a bottom door which can 
be unlatched to allow the concrete to 
be emptied when the buckets reach the 
top of the form. By this method the 
concrete for the bulkhead is deposited 
under water up to an elevation six 
inches lower than the finished bulkhead 
floor level. During this process the wa- 
ter on the inside and the water on the 
outside of the well are at the same 
elevation. 

The next step in the process is to 
place a layer of grout on top of the 
already deposited concrete. While this 
is being done, the water level on the 
interior of the well is carried at an ele- 
vation higher than the ground water 
level outside of the well. This differ- 
ence in hydrostatic head forces the 
grout into the concrete and insures a 
water-tight floor. In the five wells of 
this type which have been constructed 
for Sioux Falls, no trouble has been 
experienced in any of these wells in 
making the floor water-tight. 


After the concrete and grout have 
set up, the water on the inside of the 
well is pumped out, thus leaving a dry 
pump pit. The pumps, together with 
their discharge piping, are then in- 
stalled, the valves on the suctions are 
opened, and the pumping equipment is 
ready for operation. Since the static 
ground water level is higher at all 
times than the elevation of the top of 
the pump casings, these pumps are 
primed at all times. All of the well 
pumps are operated from the main 
pumping station. 

Pumps Installed in Rafts.—Rather 
interesting installations have been 
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made in Wells 3 and 4. These are the 
two large circular wells previously de- 
scribed. When first installed each was 
equipped with a vertical motor-driven 
deep well pump. The lack of high effi- 
ciency of the vertical pumps and the 
need for an emergency unit for each 
well suggested the possibility of placing 
in each well a horizontal motor-driven 
centrifugal pump on a raft. Rafts 
were constructed, each consisting of a 
wooden platform mounted on steel oil 
barrels. An I-beam was bolted verti- 
cally to the interior‘wall of the well and 
a yoke, with rollers, was fastened to 
the raft in such a manner that with a 
raising or lowering of the water level 
in the well the rollers move up and 
down on the inner faces of the out- 
standing flange of this I-beam. Flexible 
hose connections are installed from the 
discharge of the pump to the pipe lead- 
ing from the well to the iron removal 
plant. These installations have been in 
service for twelve years and have re- 
quired very little attention, outside of 
an occasional renewal of the hose. 

The Iron Removal Plant.—Strict 
economy dictated the use of several of 
the more unusual features in the 8- 
m.g.d. iron removal plant, built at a 
cost of $11,125 per million gallon ca- 
pacity. Small filter units permitted 
hand operation of the valves. Record- 
ing water level gauges on the filter 
effluent line replace the ordinary in- 
tegrating loss of head gauges. A spent 
wash water storage sump spreads out 
the discharge so that a smaller drain 
answers. The underdrains consist of a 
steel plate false bottom, into which 
nozzles are screwed. 

Before preparing final plans, an ex- 
perimental plant was operated to de- 
termine whether aeration, followed by 
sedimentation and filtration but with- 
out the use of chemicals, would remove 
the iron satisfactorily. As the results 
with the experimental plant indicated a 
96 per cent removal, it was decided to 
employ this process in the contemplated 
plant. 

Rate Controller and Gauges.—A new 
type of rate controller manufactured by 
the International Filter Company was 
used in this installation. This con- 
troller is of the Venturi type, with a 
butterfly valve operated by a dia- 
phragm. Tests, in which the head on 
the inlet side was varied from 2.5 to 
5 lb. in an interval of one minute, 
showed a variation in discharge of less 
than 5 per cent. 

Recording water level gauges were 
used for loss of head gauges. The 
gauges for adjoining filters were 
mounted back to back on 1-inch gauge 
boards located on the operating floor. 
Although this type of gauge is not dif- 
ferential in its action, it gives a satis- 
factory record because the water level 
in the filters is carried within a few 
inches of the same elevation at all 
times. 

Since a single wash water pump is 
provided, for emergenev use a connec- 
tion is made to one of the hich service 
mains leading from the pumping sta- 
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tion to the distribution system. The 
friction loss through this connection 
was carefully calculated, and the size 
of the pipe selected so that the wash 
water pressure when delivering a suffi- 
cient quantity for washing purposes 
would not be excessive. 








Model Showing Construction of Well 


A sump having a capacity of 40,000 
gal. was constructed to receive the 
wash water from the filters. The con- 
struction of this sump permitted the 
use of a 10-in. cast-iron drain from the 
sump to the nearest city sewer instead 
of the 16-in. drain which would have 
been required if the sump had not been 
built. The saving due to the use of the 
smaller drain amounted to $5,887, while 
the cost of the sump was only $1,617. 
Cast-iron construction for the drain 
was necessary because of its proximity 
to the gravel stratum from which the 
water supply is obtained. 


The office, laboratory and pump room 
are located at the front of the filter 
plant building. The pumping equip- 
ment, which is all motor-driven, con- 
sists of a wash water pump, three 
auxiliary low-lift pumps, which can be 
used as boosters to assist the well 
pumps during the periods of low 
ground water, and one high-service 
pump. 

Clear Water Reservoir.—Beneath the 
iron removal plant is located a clear 
water reservoir, built several years 
prior to the construction of the iron 
removal plant. This reservoir is 116 
ft. square and has a canacitv of 1.200,- 
000 gal. The construction is of inter- 
est in that the floor of the reservoir is 
composed of a_ series of inverted 
groined arches. At the time this reser- 
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voir was built the ground water lee] 
was some 4 or 5 ft. higher than the 
bottom of the reservoir and the desi :n 
was influenced by this fact. The c ty 
guaranteed to keep this ground waier 
level down during the construction of 
the reservoir and was thus able to -e- 
cure much lower bids than would hve 
been the case had contractors bidding 
on the work given consideration to t iis 
contingency. 

The city had four 10-in. wells sunk, 
one at each corner of the reservoir and 
connected these wells to a suction p'pe 
leading to one of its high service 
pumps. By operating this pump diur- 
ing the period of construction, no diffi- 
culty was experienced in keeping 
the ground water level safely below the 
bottom of the excavation for the 
reservoir. 


After the reservoir had been com- 
pleted, the four wells were capped with 
check valves opening in to the reser- 
voir, thus permitting water to flow 
into the structure whenever the water 
level on the interior was lower than 
the ground water level on the outside. 

Diesel Engine-Driven Pumps. — In 
1915 the city decided to install Diesel 
engine-driven pumping equipment for 
regular service, and to relegate its 
steam-driven pumps to standby or 
emergency service. Two Busch-Sulzer 
engines, each of 160 H. P., were se- 
lected to drive Aldrich triplex pumps, 
each having a capacity of 1,600 gal. 
per minute against 190 ft. head. On 
each engine shaft was mounted a gen- 
erator of 185 KVA capacity. A fric- 
tion clutch installed between the gen- 
erator and pump permitted the pump 
to be cut off from the engine and the 
generator operated as required. These 
Diesel engine-driven triplex pumps 
have been in service continuously since 
their installation and have been entirely 
satisfactory. In 1926 the city added 
to its Diesel engine equipment by in- 
stalling a 400 H. P. McIntosh & Sey- 
mour engine, with a 270 Kw. gener- 
ator mounted on the engine shaft and 
driving a horizontal Worthington pump 
through a friction clutch. All .of the 
Diesel engines are of the four-cycle air 
injection type. Fuel oil is supplied 
from small tanks overhead which are 
in turn filled from large steel storage 
tanks located at the south end of the 
station building. Cooling water is 
from the city mains. 


Acknowledgment—The above is an 
abstract of a paper presented before 
the Missouri Valley Section of the 
American Water Works Association. 

——__. 


Water Works and Sewers in Illinois. 
—Of the 1.113 cities, villages and in- 
porated towns in Tllinois 508 have public 
water supplies, and 411 have some form 
of public sewer system. Of the 411 


sewer systems 154 were installed as 7 


combined storm and sanitary sewers, 
142 as separate sanitary sewers and 


115 as mixed systems of sewers and [7 


drain tiles. 
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Sources of Water Supply in Southern California 


Rainfall—Effect of Altitude on Rainfall—Rainfall Cycles—Disposal of Rainfall—Mountain Runoff 
—Water Supply from Rainfall on the Valley Floor—Ground Water Basins 


T is a matter of general comment 

among the population of Southern 
California that of late years we have 
passed through a period of draught. We 
have had one dry year after another; 
in fact, since the great floods of 1914 
and 1916, we have had only three years 
of abnormal rainfall, while the other 
ten years have been dry. Yet we keep 
on pumping cheerfully from seemingly 
unlimited underground sources and no- 
body appears to worry very much 
except the superintendent of the water 
works. 

The assertion is sometimes advanced 
that there are mysterious underground 
streams, or rivers, which convey water 
from the Mojave Desert to the Coastal 
Plain, or from as far distant sources 
as the Colorado River. There are no 
indications, or facts, in support of any 
such contentions. The mountain ranges 
which separate us from the desert are 
plutonic in origin. They are many miles 
in thickness and there are no passages, 
or cavities, to permit either a flow or a 
percolation of water across them. 


Rainfall—The water supply of any 
region in Southern California depends 
entirely upon the rain falling on its 
contributary watershed and a study of 
rainfall phenomena will, therefore dis- 
close the basic factors affecting our 
water supply. 

The major storms which drift from 
the Pacific Ocean over Southern and 
Central California are the result of 
areas of low barometer, usually moving 
from northwest to southeast. These 
storms are the most frequent bearers 
of our rainfall. They are general over 
the whole region and, as a rule, of 
fairly uniform relative intensity. The 
records of seasonal precipitation of any 
station thus are an index for a broad 
area. 

Effect of Altitude on Rainfall.—The 
moisture-laden storm winds strike the 
coast from the southeast, south and 
southwest. On encountering the moun- 
tains along the coast and in the inte- 
rior, they are forced to rise to higher 
altitudes, where they are cooled and 
precipitate a larger portion of their 
moisture. Thus with increasing alti- 
tude, we find correspondingly larger 
precipitation up to about 6,000 ft., above 
which there is a slight decrease. This 
process of absorption of moisture is so 
effective that after passing the suc- 
ces'on of ranges which parallel the 
cout, there is little moisture left be- 
yo!! the High Sierras, and the coun- 
try to the east thereof is naturally 


By A. L. SONDEREGGER 
Consulting Engineer, Los Angeles, Calif. 


barren. This phenomenon is illustrated 
on Plate 1, which represents a profile 
transverse to the major axis of the 
state, from the Coast of San Luis 
Obispo easterly across the Santa Lucia 
Range to the San Joaquin Valley and 
thence over the High Sierras to Owens 
Valley and Death Valley. This is also 
illustrated on the same plate by a pro- 
file from the coast at Long Beach across 
the southern Coastal Plain and San 
Gabriel Valley, passing Mt. Wilson of 
the Sierra Madre Range and on down to 
Palmdale in the Mojave Desert. 


Rainfall-Cycles—The rainfall of 
Southern California is characterized by 
extreme irregularity, not only from 
day to day, or month to month of a 
rainy season, but also from year to 
year. Yet, while there is an apparent 
irregularity of seasonal rainfall, it has, 
nevertheless, been established that 
within broad limits the fluctuations over 
long periods of years follow fairly well- 
defined laws, it being apparent that 
there are periods of wet years followed 
by dry periods. The duration of a com- 
plete cycle, consisting of a wet and a 
dry period, is 20 to 24 years; 10 to 12 
years in which the average rainfall is 
above normal, followed by a like period 
in which it falls below normal. 


This phenomenon naturally affects the 
water supply of the country to the 








Fig. 3 of the same plate shows the 
Mass Diagram, sometimes called 
“Residual Mass Curve” of the rainfall 
for Los Angeles, platted so as to show 
the accumulative effect of the departure 
from the normal rainfall for the 53-year 
term. A rising line indicates a rain- 
fall for a season above normal, and a 
falling line, a shortage. The general 
downward slope of the dash-and-dotted 
line denotes shortage over a period of 
years and consequently a gradual draft 
on the accumulated water supply, while 
ascent of the dash-and-dotted line indi- 
cates gradual storage of the surplus. 

The mass curve then represents what 
would be the fluctuation of the water 
level in a tank exposed to the rainfall, 
from which annually the average 
amount of precipitation for the 53-year 
term, namely 15.01 in., is extracted. 

A similar illustration is presented in 
Fig. 4 relating to the seasonal runoff 
of the San Gabriel River. The mass 
curve here presents again the fluctua- 
tion of the water surface of a reservoir 
in which the entire runoff would be 
impounded, with annual abstractions 
equivalent to the mean recharge for 
the 53-year term, namely 135,800 acre 
feet. It should be noted that seasonal 
fluctuations of stream-flow are much 
more erratic than those of rainfall. 
The periods of depletion and accumu- 
lation are clearly indicated as follows: 


1871-83 Dry 1883-93 Wet 1893-1904 Dry 1904-16 Wet 1916-24 Dry 

Average Seasonal Rainfall ; 

at Los Angeles.................... 13.83 in. 20.32 in. 11.25 in. 16.90 in. 12.47 in. 
Average Seasonal Runoff 

San Gabriel River.............. 97,258 224,470 52,427 187,492 120,162 
53-Year Mean San Gabriel 

River 135,800 Acre Feet 

100% 138% 89% 72% 165% 39% 





extent that the fundamental problem 
with which the water supply engineer 
is confronted, is that of regulating an 
erratic supply. 

Over long periods of years, the con- 
sumption of water, through plant 
growth, corresponds to the average 
rain. During a series of wet years, 
with precipitation above normal, there 
will, therefore, be an accumulation of 
the surplus water reflected in heavier 
and deeper saturation of soils, larger 
stream-flow and rising groundwater lev- 
els. An occasional dry year in a wet 
period will only temporarily check the 
increase. On the other hand, a dry 
period will cause the gradual depletion 
of the water supply. This phenomenon 
is illustrated in Plate 2, Figs. 1 and 2, 
which graphically show the seasonal 
rainfall at Los Angeles and the runoff 
of the San Gabriel River at Azusa for 
the years 1871 to 1924. 
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The runoff or water supply produced 
by the San Gabriel River in the driest 
period of record, 1893-1904, was only 28 
per cent of the succeeding wet period. 
For these two periods, stream gaugings 
exist for a sufficient number of years 
to make the results reliable. In order 
to equalize a water supply like that of 
the period from 1883 to 1904 to an 
average of 135,800 acre feet per annum, 
storage capacity of nearly 1,000,000 
acre feet would have to be available, 
or about four times the capacity of the 
proposed San Gabriel Reservoir. 

Fig. 5, Plate 2, shows the fluctua- 
tions of a well at Baldwin Park in San 
Gabriel Valley for each year. The well 
responds to the variations in stream- 
flow and rainfall. The groundwater 
basin of the San Gabriel Valley is, 
therefore, comparable to the tank above 
mentioned, and, as a matter of fact, 
operates as such. During a wet period 
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this basin gradually fills with seepage 
water, both from the streambeds which 
traverse the valley and from direct per- 
colation of rainfall, so that the water 
levels in wells keep on rising until this 
tide turns and the dry period sets in. 
Inasmuch as it is the function of a 
reservoir to be drawn down during dry 
years and to be replenished in wet ones, 
the lowering of the water-table, as a re- 
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the related science of meteorology do 
not permit of periodical weather fore- 
cast. Predictions as to our future 
water supply, therefore, must be based 
entirely upon records of past perform- 
ance. Under such conditions, the rec- 
ords of the driest period available, 
combined with the possibilities of cyclic 
storage, must be taken into considera- 
tion in estimating the available sup- 
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Plate 1—Rainfall Cross Sections Showing Effect of Altitude on Rainfall 


sult of years of drought, does not indi- 
cate or prove that the basin is over- 
drawn. The criterion of an overdraft 
is the non-return to original levels at 
the end of a wet period. 


The diagrams of Plate 2 show the 
cyclic fluctuations as determined by ob- 
servations of rainfall, stream-flow and 
groundwater levels. In Southern Cali- 
fornia the water crop of dry periods is 
supplemented by cyclic underground 
storage. Dry years are particularly 
critical for the water users relying upon 
surface flow. The water supply must 
be gauged by the dry years crop, and 
storage is required to regulate the ex- 
cess flow of wet years. The develop- 
ment of a country based upon the sup- 
ply of wet periods will sooner or later 
lead to economic disaster. The present 
status of the science of astronomy and 


ply, particularly where domestic supply 
is concerned. 

Disposal of Rainfall—Generally 
speaking, a portion of the rain falling 
on an area will seep into the ground 
at the point where it falls; another 
portion may flow for a distance on the 
surface or collect into drainage chan- 
nels, there to seep away unless the 
storm be heavy enough to produce a 
runoff on the surface beyond the limits 
of the watershed, or even as far as 
tidewater. This “surface runoff,” which 
takes place during a storm or for a 
few days following, is also termed 
“storm-runoff.” 


The rain water which seeps into the 
ground saturates ‘the soil to various 
depths, depending upon the magnitude 
of the storm. This seepage is, in turn, 
subject first to evaporation from the 
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surface of the ground—second, to «b- 
sorption by plant life—and, third, to 
deep percolation beyond the roots of 
plant life and beyond the limits of ca;il- 
lary action, depending upon soil forma- 
tion and moisture conditions. Drep 
percolation may subsequently drain in- 
to gullies and creeks and thus form the 
normal flow of a stream which occurs 
between storms and with perennial 
streams also during the summer. The 
normal flow of a stream is therefore 
a seepage-runoff, seeping into ihe 
ground first and thence draining there- 
from. 

The evaporation and transpiration 
losses are generally called the “con- 
sumptive use,” which is essentially a 
function of the character and type of 
soil and the soil cover. 

Rainfall is therefore disposed of as 
“consumptive use,” “seepage-runoff” 
and “storm-runoff.” 

This disposal of rain water takes 
place on the valley floor as well as in 
the mountains, and both types of water- 
sheds share in the production of our 
water supply. 

The relative effect of rainstorms of 
various intensities leads to the conclu- 
sion that the largest contributions to 
cur water supply are produced by 
storms of great intensity, which last 
over several days and produce valley 
rains of 8 in. to 12 in. for the storm. 
Such storms produce a large storn- 
runoff from our mountains. On the 
other hand, in the valley they are the 
cause of the deep percolation which 
recharges the groundwater basins. A 
study of the effect of individual storms 
on stream-flow and on the fluctuations 
of the groundwater table, will be found 
to be very instructive. As a rule, a 
wet winter will produce one storm of 
outstanding intensity, which is respon- 
sible for the greater portion of the 
watercrop of the season. 

Mountain-Runoff.—On a mountain 
watershed with residual soil cover, seep- 
age water may strike bedrock at a 
depth of 1 to 12 ft., or more, there to 
be diverted downhill (see Figs. 3 and 
4 of Plate 3). On its downhill course 
this percolating water has to run the 
gauntlet of absorption by the roots of 
trees, brush and herbs which may have 
penetrated fissures to depths of 20 to 
30 ft. Abstraction therefore is ex- 
tremely active until the percolating 
water reaches the streambed. Despite 
this continued tapping, however, seep- 
age runoff is produced in dry years, 
although this may, in part, be due to 
over-year storage and partly to absorp- 
tion in talus slides which, owing to 
their unstable and porous formation, 
readily admit the rain water. 


The runoff of a mountain watershed 
is, as a rule, measured at the mouth 
of canyons and includes both the seep- 
age, or normal, runoff and the storm- 
runoff. 


available for water supply. Measure- 


ments of flow on the major streams are § 
made by the U. S. Geological Survey j 


It is the runoff that becomes © 
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nd the results published in its water 
supply papers. The runoff figures of 
the San Gabriel River used in the prep- 
aration of Figs. 2 and 4 of Plate 2, 
were obtained from the water supply 
papers of the U. S. G. S. 

The consumptive use of a mountain 
watershed for a 12 months season is 
obtained from the equation 

Consumptive Use=Seasonal Rainfall 
—Runoff. 

A study of the daily discharge of a 
stream and its hydrograph will readily 
permit the segregation into seepage and 
storm-runoff, since the latter is charac- 
terized by the violent and erratic de- 
partures from the more or less uniform 
normal flow. 

For the mountain watersheds it has 
been found that the consumptive use 
of the brush or timber cover varies from 
20 to 30 in., and that this is, roughly 
speaking, two-thirds of the rainfall or 
total water supply. Of the remaining 
one-third, by far the larger portion is 
normal or seepage-runoff and only a 
small part is storm-runoff, except in 
years of heavy floods. The San Gabriel 
River, with a watershed of 222 square 
miles above Azusa, has an average sea- 
sonal runoff at that point of 135,800 
acre feet, or 600 acre feet per square 
mile, equivalent to a depth of water 
spread over the watershed of 11.3 in. 
The average rainfall on this watershed 
may be estimated at 31 to 36 in., or 
about three times the average runoff. 
For smaller watersheds and lower alti- 
tudes, the consumptive use is a still 
larger percentage of the rainfall and 
the runoff correspondingly smaller. 

The fluctuations of runoff of indi- 
vidual years are even more erratic than 
the periodical fluctuations. The mini- 
mum seasonal runoff of the San Gabriel 
River occurred in 1898-99 with 9,630 
acre feet, equivalent to a depth of water 
over the whole watershed of less than 
1 in., and the maximum in the season 
of 1921-22, with 410,000 acre feet. 

Water Supply from Rainfall on the 
Valley Floor.—Seepage water penetrat- 
ing intermittently below the limits of 
evapo-transpiration activity must ulti- 
mately cause the wetting to field capac- 
ity (or water capacity), either of the 
entire formation overlying the water- 
table, or of well-defined ducts reaching 
from the surface to the water-table. If 
there is additional seepage from above, 
there must be a corresponding addition 
to the water-table. 

The alluvial deposits of which the fill 
of our valleys is made up are essen- 
tially heterogeneous in formation, con- 
sisting of irregular bodies of sand, 
gravel and clay, so that the percolating 
fluid will naturally find lines of least 
resistance, to the effect that a uniform 
Saturation over large areas and to great 
depths is not likely to occur, but rather, 
_ ‘ormation of more or less defined 
duct 

At points where percolating water 
Strikes an impervious stratum, down- 
war’ movement is interrupted and a 
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suspended water-table formed. Grad- 
ually, lateral percolation is then estab- 
lished and a circuitous route for the 
percolating fluid is formed until another 
pervious deposit again permits of more 
or less vertical movement. Whenever 
a suspended water-table has been 
formed, the drainage from same will 
occur over the edges of the impervious 
stratum and is likely to collect into 
trickling streams, as illustrated in Fig. 
1, Plate 3. These conclusions are sup- 
ported by the fact that during the proc- 
ess of excavating shafts in alluvial 
fills, it is quite common to strike dry 
materials alternating with moist mate- 
rials and occasional streams of water. 
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Inasmuch as alluvial deposits almost in- 
variably show an alternation of per- 
vious and impervious strata, the 
phenomenon indicated in Fig. 1 is prob- 
ably the one most commonly encoun- 
tered. Under such conditions, only a 
portion of the alluvial mass between 
the surface and the groundwater table 
wili be saturated. 

The recharge of the groundwater may 
be hastened or delayed by impervious 
strata. Large clay bodies may not only 
cause a regulation of an irregular 
water supply, but they may also pro- 
vide storage of a magnitude not appre- 
ciated because not readily traced. 

Absorption is favored by the wedging 
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Plate 2—Civic Fluctuations of Water Supply. 
Mass Curves of Figs. 3, 4 and 5 


Averages Computed for Period 1871 to 1924. 
5 Have Been Extended to 1928 to Show the Effect of the Continued 
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action of roots and especially by de- 
cayed roots, the latter having a ten- 
dency to drain a saturated mass along 
defined canals. 

The intensity and effect of rain- 
storms is magnified by the irregulari- 
ties of topography, whether they are 
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the depth of the root zone, is not likely 
to occur, with the ultimate result that 
larger portions of the valley rains reach 
the water-table than is commonly 
assumed. 

The quantity of the water supply re- 
sulting from rainfall on the valley floor 
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the gentle undulations which occur on 
an apparently true plane, or hogwal- 
lows and hummocky undulations as 
shown in Fig. 2, Plate 3. It is appar- 
ent that some of the rain falling on 
Points “A” and “C” will flow on the 
surface to the depression “B.” A 3-in. 
rain may produce at “B” a depth of 
water of as much as 6 in. and a seepage 
greatly in excess of that at points “A” 
and “C.” This concentration of rain 
water, therefore, induces a correspond- 
ing concentration of seepage and may 
be responsible, in part, for deep pene- 
tration when the seasonal rainfall uni- 
formly absorbed is not sufficient to sat- 
isfy the moisture deficiency and evapo- 
transpiration losses over large areas. 
It is therefore concluded that the ir- 
regularities of topography, the hetero- 
geneous character of alluvial soils and 
the actions of roots all tend to concen- 
trate percolation along lines of least 
resistance and that a uniform wetting 
of the soil over large areas, even to 


is not readily ascertained and for this 
reason has, in the past, often been 
underestimated. The author has made 
extensive studies of this phenomenon, 
and his conclusions have been con- 
firmed by the investigations of the en- 
gineers of the U. S. Department of 
Agriculture and State Department of 
Engineering. 

In the San Bernardino Valley, above 
the lower Santa Ana Canyon, it has 
been determined that in certain years 
as much as 40 per cent of the total 
watercrop tributary to that valley is 
from rainfall on the valley floor, and 
that the contributions from this source 
exceed 200 acre feet per square mile. 

It goes without further explanation 
that the gentle rains and light storms 
of dry years do not produce deep pene- 
tration to any extent. It is the rain- 
fall of normal, and particularly of wet 
years with their heavy storms, that 
causes a substantial recharge of ground- 
water basins, which can be observed in 


December 


the response of the water levels ir 
wells. Where clay strata are extensive 
this response is lagging, but neverthe 
less ascertainable. The average pro 
portion of recoverable voids in alluvia’ 
materials is about 15 per cent, a ris¢ 
of the watertable by 1 ft. over an are: 
of 1 square mile would indicate 
recharge of 96 acre feet, equivalent t: 
a depth of 1.8 surface inches of water 

Groundwater Basins.—Even the cas. 
ual observer will notice that Southern 
California is dotted with thousands of 
wells, operated by pumping plants. 
Probably 75 per cent of the water sup- 
ply of this country is derived from 
underground sources. The drilling of 
great numbers of wells has disclosed 
that the principal valleys, from the San 
Luis Rey River northerly to the Sierra 
Madre Mountains, are underlain by deep 
basins filled with alluivial materials. 
Having been laid down by flowing 
streams, these deposits are arranged ir- 
regularly, with kidneys of clay inter- 
laced with lenses of gravel or sand. 
The latter are the water-bearing grav- 
els, which, under favorable conditions, 
may carry as much as one-third of 
voids, or interstices, which are filled 
with water; this water, in turn, being 
subject to abstraction by means of wells 
and pumps. The valleys, or basins, are 
shown on Plate 4. 


The entire San Fernando Valley is 
underlain by such a basin, as is the 
San Gabriel Valley, the Coastal Plain 
from Santa Monica down to Newport, 
the San Bernardino Valley, San Jacinto 
Valley, etc. The storage capacity of 
these basins is so enormous that the 
capacity of surface reservoirs, even of 
the size of the San Gabriel Canyon 
Reservoir, is but a fraction thereof. 
The recharge of these basins is effected 
by seepage from streams which cross 
the valleys, and from rain water seep- 
ing into the ground of the valley floor 
and beyond the roots of plant life, ulti- 
mately to reach the water-table. The 
groundwater, sometimes called the “un- 
derflow,” percolates, as a rule, in the 
general direction of the surface stream. 
The rate of percolation is generally 
slow, ranging from 1 to 3 or 4 miles 
per year. Unless intercepted by bar- 
riers, the underflow will, in its natural 
course, reach the ocean underground. 


A characteristic of most of these 
basins is the occurrence of underground 
barriers (dikes) or of lateral constric- 
tions, or both, which interrupt the per- 
colation of the groundwater streams. 
Taking, for example, the San Fernando 
Valley. At Van Nuys the valley has a 
width of 8 miles and a depth to bed- 
rock of 1,000 ft. or more. At its out- 
let the valley is constricted from Bur- 
bank to Elysian Park by the approach 
from either side of the hill formation, 
narrowing the valley down to a width of 
% mile. This is the Elysian Park “Nar- 
rows.” There is, furthermore, an un- 
derground sandstone barrier which 
crosses the narrows at a depth of less 
than 200 ft. below the surface. The 
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combined effect of lateral constriction 
and barrier is to force the ground- 
water to the surface and to form the 
rising stream of the Los Angeles River. 
This river begins as a small stream in 
the vicinity of Van Nuys and gradually 
increases on its course toward the Nar- 
rows to a flow of 40 to 50 sec. ft., 
even in the summer months of a dry 
period. The Los Angeles River is there- 
fore strictly a groundwater stream 
(except for its flood flow). In order 
to prevent pollution, the river is now 
drained by infiltration pipe lines, from 
whence it is conveyéd to the city. 

San Gabriel Valley extends from 
Pasadena to San Dimas, a distance of 
some 20 miles, and has a depth of al- 
luvial fill of over 1,000 ft. At the 
Whittier Narrows the valley is con- 
stricted to a width of about two miles. 
The depth of fill at this point is about 
480 ft. The effect of the “narrows” is 
a stream of rising water, beginning 
about at the Foothill Blvd. with a small 
stream and increasing, as the Mission 
St. bridge is approached, to a river 
carrying 60 to 120 sec. ft. This sup- 
ply is diverted in a number of irriga- 
tion ditches. 

The many narrows constricting our 
valleys, or basins, are indicated on 
Plate 4. 

In the groundwater basins water will 
remain pure and potable for indefinite 
periods and is available for abstrac- 
tion over long periods as it percolates 
from the mountains to the sea. 

These groundwater basins present a 
natural and practical solution for the 
regulation of the otherwise erratic 
water supply of Southern California, 
making it possible to store water from 
a wet period into a dry period; in 
other words, permitting of a cyclic reg- 
ulation of water supply. For this rea- 
son they are the fundamental physical 
factor which made possible the devel- 
opment of this country. 

Too much emphasis cannot be placed 
on the economic importance of the deep 
gravel beds which underlie our valleys. 
The layman is inclined to lay stress on 
surface storage, believing that the 
water problem can be solved by the 
construction of surface reservoirs. The 
proper function of our flood control 
and conservation reservoirs is that of 
detaining floods. From such temporary 
storage and flood-waters may conven- 
iently be carried on to the gravel de- 
posits below the mouths of canyons 
and there caused to sink into the 
ground, to become a portion of the 
groundwater underlying our valleys. 
This method of conservation is also 
known as the spreading of flood-waters 
an is now practiced on practically all 
ms ‘rs and streams of Southern Cali- 
ora, 

‘ir. William Mulholland, who might 
appropriately be called “The Father of 
Southern California Water Supply,” 
many years ago realized the value of 
groundwater storage. When planning 
th. Owens River Aqueduct, Mr. Mul- 
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holland took advantage of the under- 
ground possibilities of San Fernando 
Valley. In order to dispose of surplus 
aqueduct water, an irrigation system 
was planned for this valley and about 
60,000 acres are now irrigated from 
this source. The seepage, or return 
water, from this irrigation, which 
reaches the groundwater basin under- 
lying the valley, is estimated at about 
25 per cent of the water applied. As 
a result of 10 to 12 years of irrigation, 
the groundwater levels in San Fernando 
Valley have risen in the face of a series 
of dry years and the flow of the Los 
Angeles River, which, at the end of a 
dry period as exists today, would flow 
from 40 to 50 sec. ft. at the Narrows, 
now discharges over 80 sec. ft., all of 
which is rising groundwater. This 
water is diverted by gravity for domes- 
tic use in Los Angeles. Thus a natural 
process, ingenious in its simplicity, has 
deliberately been taken advantage of 
and a gravity supply recovered at the 
gates of the city, which is conserva- 
tively estimated to be worth $3,000 per 
miner’s inch, or, in round figures, 
$5,000,000. 
Literature on Local Water Supply 


Water Supply Papers of the U. S. G. S. by 
W. G. Mendenhall. 

No. 137—Development of Underground Waters 
—Eastern Coastal Plain, Southern California. 

No. 138—Development of Underground Waters 
—Central Coastal Plain, Southern California. 

No. 139—Development of Underground Waters 
—Western Coastal Plain, Southern California. 

No. 219—Groundwater and Irrigation Enter- 
prises in the Foothill Belt of Southerr Cali- 
fornia. 

These papers, although written about 25 years 
ago, are still considered as presenting by far 
the best studies on Southern California ground- 
waters and are recommended to those interested 
in the subject. 

Bulletin No. 5—Flow in California Streams. 

By State Department of Engineering, giving 
records of rainfall and stream runoff and esti- 
mated water supply of the State of California. 
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Bulletin No. 6—San Gabriel Investigations of 
State Department of Engineering, by Harold 
Conkling. , 

Proceedings, American Society of Civil Engi- 
neers, May, 1929. 

Water Supply from Rainfall on Valley Floor, 
by A. L. Sonderegger, refers to Southern Cali- 
fornia conditions. 


Acknowledgment.—The foregoing is a 
paper presented before the Water Sup- 
ply Section at the 1929 Short Course in 
School of Citizenship and Public Ad- 
ministration held June 17-21, at the 
University of Southern California, Los 
Angeles. 
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Ohio Sewage Treatment 


Conference 


The third annual Ohio Conference on 
Sewage Treatment was held Oct. 22 
and 23 at Canton, O., with a registered 
attendance of 105. Two half-day ses- 
sions were held, with Charles C. Hom- 
mon, of Canton, presiding. 

Subjects discussed were: The Can- 
ton Sewage Treatment Works, the 
Salem Sewage Treatment Works, the 
Ohio Sewer Rental Law, Sewage Dis- 
posal Litigation, Operating Small Sew- 
age Treatment Works, and the Biologi- 
cal Oxygen Demand Test. Excellent 
motion pictures of the Salem Plant were 
presented. 

Officers elected for the ensuing year 
were: Floyd G. Browne, Marion, chair- 
man; T. C. Schaetzle, Akron, vice 
chairman; M. W. Tatlock, Dayton, sec- 
retary-treasurer; O. FF. Schoepfle, 
Sandusky, member-at-large of the Ex- 
ecutive Committee. 
mittee. 


A cordial invitation was _ received 
from Dayton to hold the 1930 confer- 
ence in that city. 
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The Dewatering of Fine Screenings 


Practice at Various Sewage Disposal Plants in Dewatering Screenings by 


Pressing and by Centrifuging 


By KENNETH ALLEN 


Sanitary Engineer, Board of Estimate and Apportionment, New York City 


ISPOSAL of sewage screenings is 

not often a difficult problem in the 
case of a small installation and where 
there is land available where they can 
be buried in trenches, plowed under or 
merely covered, to prevent odors, fly 
breeding, etc.; but as the volume in- 
creases and land becomes more re- 
stricted it presents difficulties that may 
be very perplexing. 

Character and Amount of Screenings. 
—The character and the amount of 
screenings per million gallons of sewage 
naturally varies between wide limits 
with the character of the sewage and 
the fineness of the screen. At one plant 
there will be found a large percentage 
* of paper; at another fecal matter will 
predominate; at another’ vegetable 
kitchen wastes and at another sticks, 
twigs and leaves, depending on the 
season. With a normal domestic sew- 
age the screenings will be composed 
largely of paper and feces, both of 
which will diminish in amount in stale 
sewage by disintegration. 

In general the fine screenings from 
normal city sewage usually amount to 
15 to 25 cu. ft. per m.g. sewage, weigh 
50 to 60 lb. per cu. ft. and contain 75 
to 90 per cent water and 80 to 90 per 
cent volatile matter (dry basis). They 
are generally so wet as to be “sloppy” 
but can be handled with a spade. 

They are difficult to burn when con- 
taining over 70 to 75 per cent moisture 
and the greater the reduction in this 
percentage the longer they may be 
stored without giving off objectionable 
odors and the more readily is combus- 
tion effected. 

Methods of Disposal.—Screenings can 
be disposed of with due regard to sani- 
tation: 

(a) By burying in trenches prepared 
in advance. 

(b) By mixing and disposing of with 
the city garbage. 

(c) By digesting, spreading and plow- 
ing under. 

(d) By dewatering and 
plowing under or burning. 

Burying, in the case of all but small 
plants, is open to the objection that it 
requires considerable land and manual 
labor. 

Disposal with garbage is often the 
most practicable method, but where it 
is to be incinerated the moisture content 
demands a thorough mixing with suf- 
ficient added combustible rubbish. 

Digested screenings are relatively in- 
offensive, and although containing per- 
haps 95 per cent moisture, may be dis- 
posed of by drying on beds to about 70 


burying, 


per cent moisture, by spreading on the 
land and plowing under or merely used 
as fill. 

At the Milwaukee works experiments 
in digesting screenings have been car- 
ried on for over a year and others, on 
screenings from Plainfield, have been 
made by Dr. Rudolfs at the New Jersey 
State Agricultural Experiment Station, 
both with the possibility of success if 
carried out under proper control. Care- 
ful, competent supervision appears to 
be necessary to bring about active and 
inoffensive decomposition, involving the 
proper seeding, temperature and pH 
control. Moreover, suitable provision 
for final disposal by drying or other- 
wise, involving additional land, must be 
made and in a built-up section this may 
not be practical. For these reasons 
some method of rapid preliminary de- 
watering to not over 70 per cent mois- 
ture seems desirable in the majority of 
cases. There are two general methods 
of accomplishing this: (1) by pressing, 
and (2) by centrifuging. 

Methods of Dewatering. — Coarse 
screenings from racks, cages, etc., have 
been pressed at a number of plants for 
a good many years. The presses have 
usually been of the “cider” type, oper- 
ated by hand or by hydraulic power. 

At Washington a hydraulic press of 
this type, 24 in. in diameter, was in- 
stalled in 1906, operating under a pres- 
sure of 105 to 115 lb. per sq. in., re- 
quiring two men for each 8-hour shift. 
It is understood that this press has 
stood up well under service and given 
good satisfaction. In the fiscal year, 
ending June 30, 1929, 1,905,839 Ib. 
screenings were pressed, varying from 
4,153 to 7,974 lb. and averaging 5,221 
lb. per day, the weights being of the 
dewatered material, which contained 
about 85 per cent moisture. 

Favorable results were secured at 
Washington where coarse screenings 
were put through a hydraulic press and 
then burned in a small Decarie in- 
cinerator used as a hot water heater for 
the building. Their volume was reduced 
about 60 per cent in the press. About 
three pressings were made per hour 
during dry weather conditions of flow, 
when the weight of pressed screenings 
per 24 hours varied from 2,800 to 3,100 
Ib. About 200 lb. coal was required to 
start the fire at the beginning of each 
shift, or 0.2 lb. coal per lb. pressed 
screenings. 

A similar press, but operated by both 
steam and hydraulic power, was in- 
stalled at Boston at the Calf Pasture 
pumping station in 1912. This required 
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the attention of but one man while 
handling one to four charges per hour. 
The dewatered material was burned 
without difficulty. The press here is 
understood to have proved unsatis- 
factory. 

At the Ward Street pumping station 
a steam-operated press, 24 in. by 18 in. 
diameter, has more recently been in- 
stalled. The screenings, dewatered to 
65 per cent to 75 per cent moisture, 
are burned under the boilers of the 
plant.* A press of this kind, operated 
by steam or hydraulic power, will han- 
dle about 500 cu. ft. wet screenings per 
day and cost in the neighborhood of 
$3,000. 

Dewatering Fine Screenings.—There 
has been little experience as yet in the 
dewatering of fine screenings. With 
the larger amount of fine organic ma- 
terial their water content is probably 
given up somewhat less readily than 
from coarse screenings but from what 
has already been accomplished and with 
the more extensive experience in de- 
watering sludge the question of de- 
watering fine screenings may be con- 
sidered a matter of detail. 

Fine screenings have been dewatered 
for several years by pressing in the 
Borough of Queens at three plants in 
the vicinity of Flushing Bay. The 
screenings are then burned in small oil- 
burning “incinerites.” A test of one 
of these, located at Corona, was made in 
1920. The screenings were placed in 
the hand press and left to drain for 19 
hours when they were removed and 
burned. The 2.78 cu. ft. pressed screen- 
ings contained 69 per cent moisture, 
weighed 52.0 lb. per cu. ft. and were 
consumed in three hours with a loss of 
93 per cent weight, fur which 0.018 gal. 
of oil was required per pound de- 
watered screenings. By care in firing 
these small installations are quite satis- 
factory. 

In 1914 the city of Baltimore installed 
a 24-in. press similar to that at the 
Calf Pasture pumping station at Boston. 
Pressures here were carried as high as 
170 lb. per sq. in. Four-and-one-half 
baskets were charged per hour, requir- 
ing the attention of two men. In spite 
of the pressures used the moisture in 
the product was too great for easy 
burning, possibly due to the high rate 
of operation. 

In 1921 three more presses of the 
same type were installed at the main 

*If they are so sloppy as to be forced through 
the perforations of the basket a small quantity 
of shavings are added to absorb the excess moi-- 


ture. Two men are required for operation on 
each shift. 
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Sewage Treatment Plant at Oyster Bay, N. Y. 


sewage pumping station. Four press- 
ings per hour can be made with these 
if necessary. By measurement about 
3 cu. ft. dewatered screenings were pro- 
duced from each of 48 pressings per 
day from a sewage flow of 25 m.g. As 
these wighed 60 lb. per cu. ft., the total 
output amounted to about 8,000 lb. per 
day. To burn this required about 1,600 
lb. of coal. 


In 1926 C. E. Keefer made tests in 
pressing the screenings at the Eastern 
Avenue sewage pumping station.; 


Average Results 
Unpressed Pressed 





Screen- Screen- 
ings ings 
Cubic feet per m.g. sewage........ 7.75 4.04 
Pounds per cu. ft = 50.03 
Per cent moisture 72.19 
Coal used for incineration: 
Lb. per cu. ft. sereenings......... ........ 11.07 
Per cent reduction in volume 
Ne A a es ee 47.85 


The estimated cost of a pressing and incin- 





erating plant to dispose of the screenings at 
this station was: 
ir, aie $3,540 
Incinerator, chimney, etc...................---- 1,800 
Se Se PELE SES Ee 3,606 
, 0 NRCS eS Ree ee aE ie Re Ar $8,940 
and the annual cost was: 
ee ae $ 894 
Operation: 
I Se IN nooo ceser cael $626 
.. 2. gf. Cee 10 
Removal of aehes......-.--c0ccc.--scse0 20 
- - 656 
y NED Ree Re Le eT eee er $1,550 


As a result of these tests it was de- 
cided to continue this method of dis- 
posal. 


Kxperiments in pressing screenings 
were made by Mr. Keefer at the Back 
River disposal plant, Baltimore, in 1927, 
using a cider-type press operated by 
steam under 175 lb. per sq. in. pres- 
sure. The press was manufactured by 
the Coffin Valve Co., and cost, in 1919, 


“2,785. The screenings averaged 7.75 
cu. ft. per m.g. sewage and contained 


avout 86 per cent moisture, which was 

reduced to 72 per cent, with a reduc- 

tion of 48 per cent in volume by the 
‘ration. 


‘roc. Am. Soc. C.S., Sept., 1929. The 
handled at this station averaged 25 m.g.d. 


-). 


Dallas, Texas, installed a 19-in. hy- 
draulic press in 1915. With a pressure 
of 60 lb. per sq. in., four to eight 
baskets of screenings were pressed per 
24 hours sufficiently to burn readily 
under a boiler. The only attention re- 
quired was that of the boiler room 
helper. The operation of this press is 
said to have been satisfactory. 


At Milwaukee it was attempted to 
press the fine screenings in a Berrigan 
press. This proved quite feasible, but 
was finally abandoned as too costly. 


A plant designed by Metcalf & Eddy 
is now being installed at Dayton, Ohio, 
in which the screenings from a Dorrco 
screen with 4-in. slots will be de- 
watered in presses made by the Hy- 
draulic Press Mfg. Co. and then burned 
in a specially designed incinerator. It 
is estimated that the moisture content 
of fine screenings from 26 m.g.d. sew- 
age will be reduced from 85 per cent to 
65 per cent by placing them in slotted 
baskets and compressing under a hy- 
draulic plunger. The 230 cu. ft. de- 
watered material produced per day will 
then be burned together with screenings 
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from a 4-in. rack 80 per cent moisture 
and skimmings 75 per cent moisture. 


From the foregoing it is safe to con- 
clude that normal screenings, whether 
from coarse or fine screens, may be de- 
watered in a press of proper design to 
such an extent as to be disposed of by 
burning under boilers, in a garbage 
incinerator or in an incinerator spe- 
cially designed for the purpose, with 
little additional fuel. At Baltimore the 
life of a press of the cider type has 
been found to be about eight years. 
These are generally of 24-in. or 26-in. 
diameter, operated under a pressure of 
150 lb. per sq. in. and compress the 
screenings to half their original volume. 

Experience with wet screenings has 
not been so convincing, although these 
are burned in a few places. 


At Miami, Fla., about 40 cu. ft. per 
day of screenings, averaging 50 lb. per 
cu. ft., are successfully disposed of by 
incineration in a Nye odorless incin- 
erator without additional fuel and with- 
out odor after pressing under a dead 
weight of 500 lb. They are stored in 
covered garbage cans until night, when 
they are hauled to the incinerator. This 
is located in a residential section. 


The fine screenings at Rye, N. Y., 
Long Beach, Calif., and coarse screen- 
ings at Canton, O., are disposed of with- 
out pressing; at Rye in an adjacent 
Morse-Boulger incinerator with the vil- 
lage garbage, and at Long Beach and 
Canton in incinerators designed for the 
plant. At Long Beach 47.7 cu. ft. 
screenings per day about 80 per cent 
moisture are successfully burned in a 
dutch-oven furnace with 21,300 cu. ft. 
natural gas. At Canton about 27 cu. ft. 
screenings of similar water content are 
incinerated daily after an hour’s drain- 
ing in perforated cans, together with 
an average of about five dead animals, 
with the use of about ten tons of coal a 
month. At the Jamaica plant, Borough 
of Queens, the 5 cu. ft. fine screenings 
per m.g. from a flow of about 10 m.g.d. 
of sewage contained 87 per cent mois- 














View of Portion of Sewage Disposal Plant at Teaneck, N. J. 
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ture. The attempt to dispose of these 
wet screenings with the city refuse in 
a 150-ton incinerator did not prove 
satisfactory. 


Centrifuging.—There is no reason to 
suppose that screenings as well as 
sludge may not be dewatered by cen- 
trifuging. The smaller volume of foul 
drainage liquor would present a less 
serious problem and it is quite possible 
that a less expensive type of centrifuge 
than the Bescoter-Meer might answer 
the purpose. Very little has been at- 
tempted in this line but as the number 
of screening installations increases it is 
possible that this method of dewatering 
may be found practicable. 


At Reading, Pa., screenings from a 
fine-mesh “Weand” screen were placed 
in canvas bags and dewatered by a cen- 
trifugal “hydro-extractor,” about 6-in. 
diameter by 3 ft. 6 in. high, which re- 
duced the moisture in a charge of 500 
lb. from 85-90 per cent to 61-73 per 
cent moisture in eight minutes. Its 
weight was reduced from 65-70 lb. to 
30-35 lb. per cu. ft. by the process, when 
it contained about 72 per cent volatile 
matter. It was then burned under the 
boiler at the plant. The plant was re- 


built some years ago and the screen 
abandoned. 
Experiments were conducted’ by 


George G. Gascoigne at Cleveland in 
which about 1'4 tons of fine screenings, 
85 per cent moisture, after a brief 
period of draining, were placed in bur- 
lap bags and dewatered in a “Laundry- 
ette” centrifuge. The moisture was re- 
duced to 65 per cent and screenings 
burned in a small “Kewanee” incinerator 
by adding about 25 per cent of coal by 
weight. The incinerator had a nominal 
capacity of 300 lb. screenings per hour, 
90 per cent moisture. Some smoke and 
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odor were given off, but no complaints 
were recorded. 

Screenings were burned under a 
“Sims” boiler for a while at the 
Easterly Works several years ago after 
dewatering in a “Troy” centrifuge, but 
some odor resulted and the practice has 
been given up. 

At Baltimore tests of a sludge centri- 
fuge made by the Hanomag Co. of Ger- 
many indicated that the passages were 
too small to function properly with 
screenings. 

Centrifuges, belt-driven or direct- 
connected, are on the market that may 
prove adapted to service of this nature. 


December 


They generally consist of a perforate 
basket, 30-in. to 40-in. in diameter, i: 
which the screenings are placed an 
which rotates at speeds as high as 90 
r.p.m., the drainage liquor being let oi- 
by a pipe. 
raised, moved to one side and dumpe:| 
by rotation on trunnions. In one type 
there is a counterbalanced “unloader” 
which, by a slow rotation, scrapes th: 
cake gradually from the top down. The 
material thus loosened falls through 1 
port in the centre of the bottom, pro- 
vided with a cone valve, to a conveyor 
or truck. 


The first cost of a 40-in. centrifuge 
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View of Portion of Northeast Sewage Disposal Plant, Philadelphia, Pa. 





Amount and Character of Fine Screenings 






Screenings 


Per M.G. Per Cu. Ft. Moisture Volatile 
Location Opening Cu. Ft Lh. Lb. Per Cent Per Cent 
Brooklyn, N. Y. 
26th Ward . deihieiseteia 5/64 in. cs £2) 82 83 
26th Ward .. . , 1/16 in. 7.5 EOS vee 80 81 
li saciid teed neat ails : 3/64 in. SS, ena ee 86.8 93.5 
26th Ward , asapeaiie 1/32 in. Se 0s éi‘“ key. =—CisC tts 77 68 
Los Angeles, Cal. 
N. Hyperion . ah taal 1/16 in. | ie 87 
Long Beach, Cal. sie / 1/32 in. 27 1,810 67 87 
Remodelled ...... CER INSES es iain 1/16 in. egies Le ss 75.85 
Milwaukee, Wis. .... ial tied diabetes 3/32 in. 7—8 a 86—90 
Experimental ... SS ae ads 1% in. 21 985 47 88 
IIIS MEIINILL nisin crinsinhcennienschihiesiaensnt 1/16 in. o> eer 88 
Plainfield, N. J....... Se 1/16 in. i or 89 
Plainfield, N. J. iieibsntineahinenan 4 in. 5.67 261 46 84 
New York 
Dyckman St. ... 3/64 in. 7.3 1,449 53.4 78 88 
Dyckman St. .... aiacaaieaabiiiads 1/16 in. 18.4 1,040 56.5 82 91 
New Britain, Conn. scceielegtediaibincl 1/16 in. 30 2,020 67.3 81 
Reading, Pa, ......... 7 socereooreee 1/30 in. —1/36 in. 3 cacindies es 89.5 wh 
Reading, Pa. ....... ES scphiiae 014 in. 25 1.500 60 895 73 
ES EE ee .0214 in, 38 1,990 52 71 
I as sag 2h in. 9.3 370 AQ 75 
EE I eta ae 38 sin, 9.5 380 40 75 
BOOGIE, TOI ccccicecencsccccsesesccssnnccecs 08 in. 13.4 870 65 85 
Oo Sh Re 125 in, 36 1,080 30 
OS ae ‘ pase 31 in. 2 80 40 75 
I, OU os ccccesesisiinntianwmnndeenie 375 «in. 4.6 300 65 
I ieee 4 in. 14.6 583 40 Th 
Frankfort, Ger. ........... 4 in, 15.8 635 40 ma 
Elberfield, Ger. ...... 4 in. 21.6 865 40 70 
Géttingen, Ger. ........ 4 in. 14.7 337 23 83 
Rs ae 08 in. 26.2 cee | ea 84 i 
SURGE R, WUGMOD ccccceccsccrcnrcerssasccysoscses 10 in. . ee 89.3 ee 
, | ase 1 | 6m Oe Jee. «hese 55 nan 
Temesvar, Roumania . 12 in.  . ae a= 65 ‘ssiie 
Keansburg, N. J............. 3/64 in. ee 60 elas ane 
Cleveland, Ohio ........... 1/50 in, a 858 : 94 73 
Experimental ..... 1/80 in. — 90 64 
EET i. fe 86 72 





is about the same as that of a press. 
Operation is largely automatic, requir- 
ing but one man, but a fair comparison 
with presses, which have more often 
been used, cannot be made at this time. 

Conclusions.—Dewatering screenings 
to an extent when they may be burned 
without difficulty may be accomplished 
by pressing and probably by centrifug- 
ing. With the increasing number of 
screening plants and a growing insist- 
ence on hygienic conditions this method 
for their final disposal seems likely to 
develop in the future. 


In conclusion the author desires to 
acknowledge as the source of much 
valuable information that he has freely 
drawn upon in the preparation of this 
paper, the following gentlemen: Major 
D. A. Davison, U. S. A., also Robert 
Cramer, George B. Gascoigne, Charles 
C. Hommon, J. E. Jewett, F. B. Jones, 
C. E. Keefer, W. T. Knowlton, F. A. 
Marston, Langdon Pearse, Asa FE. 
Phillips, W. M. Pratt, Harry L. Shaner, 


- Ralph Van Duyne and W. W. Young. 


Thanks are also due the several manu- 
facturers of dewatering machinery and 
incinerators for details concerning ther 
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devices that have been kindly furnished. 
The application of devices for filter- 
ing or straining slimes or sludges has 
not been discussed in this paper, for 
although some of them may prove valu- 
able for the dewatering of screenings 
reliable information as to results ob- 
tained has not yet been obtained. In 
one experiment, however, by Filtration 
Engineers, Inc., screenings conditioned 
with lime were dewatered from about 
90 per cent to 66 per cent moisture on 
a vacuum filter. 
Acknowledgment.—The foregoing pa- 
per was presented Oct. 16 at the 35th 
Annual Convention of the American 
Society for Municipal Improvements. 





Trencher Shovel Digs Sewer 
in Cramped Quarters 


A construction job which afforded 
more than the ordinary amount of ex- 
citement was that recently executed by 
a crew of Ralph Bucci & Co., Pittsburgh 
sewer contractors, consisting of digging 
trench and setting pipe in a shallow, 
semi-round sewer tunnel under the plant 
of the Homestead Steel Works, Home- 
stead, Pa. Steaming hot drainage water 
flows directly into the tunnel from the 
steel mill. 

A sanitary sewer of 36-in. reinforced- 
concrete pipe was laid through the en- 
tire length of the 1,000-ft. tunnel. The 
trench for the pipe was dug to a depth 
of 4 ft. The contractors took the job 
after comparing the 13-ft. headroom in 
the tunnel with the clearance height of 
their Byers 14-yd. trencher shovel—11 
ft. 2in. It was found that the best way 
to handle the job was to use the 
trencher shovel boom, taking off the dip- 
per and arm and substituting a %-yd. 
clam-shell bucket. The bucket was re- 
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Laying 36-In. Reinforced-Concrete Pipe With Trencher Shovel Under Homestead Steel Works 


placed with a hairpin hook for pipe 
setting. 

Under the difficult conditions existing 
in the tunnel, the shovel was able to dig 
in excess of 300 cu. yd. a day, it is 
stated. However, only 80 lin. ft. of 
trench was excavated at a time; this 
length of trench was dug and the pipe 
set in 10 hours. Pipe laying was de- 
layed because all joints in a section had 
to be sealed with tar and allowed to set 
before the next section was begun. 

The possibility of an added thrill to 
the workers was introduced when it was 
learned that the water in the tunnel 
sometimes rises to a height of 6 ft. dur- 
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renching With Limited Clearance Within Sewer Tunnel Under Steel Plant at Homestead, Pa. 


ing heavy storms. Throughout the 
work, however, fair weather prevailed, 
and the members of the crew had noth- 
ing more than the normal flow to con- 
tend with. 


<i 
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Water Company Spends One 
Third of Every Revenue 
Dollar for Taxes 


The total amount paid for salaries 
and wages last year by the Hackensack 
Water Company, serving fifty-one 
towns and cities in Bergen and North 
Hudson Counties, New Jersey, was $1,- 
051,318.65, according to statistics pre- 
pared by the company’s accounting 
department. 

Taxes for the year amounted to 
$842,144.02. Of every dollar of reve- 
nue, 30% ct. was paid out for taxes. 

More than 50 per cent of the total 
revenue of the company is paid out in 
taxes and wages. Practically all of this 
amount, in addition to expenditures for 
materials, supplies, maintenance and 
repairs, is spent in the territory served 
by the company. 

Coal used at New Milford and New 
Durham cost $100,103. To haul this 
coal, eleven freight trains of fifty cars 
each would be required. If placed end 
to end, the trains would reach over 
five miles. 

The expense of repairing buildings 
was $22,604. Sufficient money was 
spent on postage to mail a letter to 
every man, woman and child in the city 
of Newark. 

More than 1,000 different tvpes and 
sizes of material are carried in the 
company’s storerooms. During the 
year more than 3,500 purchase orders 
and 6.000 voucher checks were drawn. 
Cards in the company’s files showing 
detailed costs of service installations 
number over 60,000. 














Purchased Power for Pumping Station Operation 


By T. R. HUGHES 


Mechanical Engineer, American Water Works & Electric Co., New York, N. Y. 


ITH the development in the last 

five years of central station 
power plants, generating electric energy 
at high efficiencies, and the increase in 
reliability of this power, due to the 
interconnection of the various trans- 
mission systems, the advantages of 
using purchased power for the opera- 
tion of small pumping stations are be- 
coming more significant. These ad- 
vantages are being generally realized 
now. Operation with purchased power 
means a minimum of investment, a 
minimum of labor cost and a relatively 
high operating efficiency for small units. 
Compensating for these economies the 
cost of energy is usually somewhat 
higher than the cost of coal. 

Comparison of Operating Costs.—To 
gain some picture of the size at which 
the steam plant no longer becomes the 
most economical for operation, I have 
plotted a curve in Fig. 1. This shows 
the total cost of pumping station oper- 
ation, fuel, operating labor, mainte- 
nance and miscellaneous supplies, per 
water horse-power hour developed com- 
pared with the average water horse- 
power load on the plant. The term 
“water horse-power” is, of course, the 
brake horse-power required to drive a 
pump of 100 per cent efficiency. The 
cost of pumping per water horse-power 
hour is a particularly significant figure, 
both because it is a unit of work and 
because it may be readily visualized 
when it is considered that the overall 
efficiency of the average motor-driven 
pumping unit is in the neighborhood of 
75 per cent. Therefore, one water horse- 
power hour may be roughly considered 
as equivalent to 1 kw. h. 

The figures shown are all (except No. 
14 which represents a carefully pre- 
pared estimate) taken from operating 
records of plants actually in operation 
and represent results being obtained. 
The only correction made to them was 
to reduce coal to $3.50 per ton. They 
are all fully comparable. The figures 
represent, with the exception of No. 13, 
plants operating reciprocating pumps, 
water being measured by plunger dis- 
placement. Actual water measured 
would be less and cost per water horse- 
power hour more than shown. With 
any centrifugal pump where water is 
metered economy will be correspond- 
ingly increased. 

In Fig. 1 it will be seen that, with a 
plant as large as 650 water horse- 
power, the cost per water horse-power 
hour is % ct. With a plant of 25 water 
horse-power average load, the cost of 
pumping is 4.8 ct. Both of the plants 
considered are operated more econom- 
ically by purchased power. There are 
very few rates for energy at less than 
1 ct. per kilowatt hour. To this must 


and miscellaneous. 
operating costs. On the other hand 
with an average load of 25 water 
horse-power, it is probable that power 
could be purchased for about 1% ct. 
Labor would be less than that required 


be added labor 
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Costs with Various 

Sized Plants 
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Total Water Horsepower of Plant 
Fig. 1 


to operate a steam plant, and it would 
appear probable that this station could 
be operated more economically with 
purchased power. From a point of 
view of operating cost along, it would 
seem probable that electricity would 
prove more economical on the plants 
smaller than 100 or 200 water horse- 
power. 


Two points are also shown in Fig. 1 
which represent the operating cost of 
plants operated on purchased power. 
The electric plant of 44 horse-power 
size, No. 15, is operating more cheaply 
than the steam plant of that size would. 
This means that not only is the cost of 
operation of this plant less than the 
cost of operation of a steam plant, but 
also considerable saving has been made 
in the investment required to build the 
plant. The 310 h. p. plant, No, 16, 
operated by purchased power, costs 
somewhat more to operate than one of 
equivalent size operated by steam. This, 
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therefore, is approaching the point o 
demarcation between the economica' 
electric and the economical steam plant 


Comparative Costs for Operation and 
Fixed Charges.—Figure 2 shows com- 
parative costs for both operation an 
fixed charges of various types of plants. 
It is a study of a plant starting with 
a load of 535 and growing to one with 
a load of 890 water horse-power; that 
is, it would be a plant pumping an 
average of 15 m.g.d. against a head of 
203 ft. and would grow to a plant of 
25 m.g.d. against a head of 203 ft. In 
this study steam, Diesel engines anid 
purchased power were all considered. 
The investment required under each of 
these heads was very carefully esti- 
mated and the operating costs are those 
which can be achieved. The coal is at 
$3.50 a ton as was the case in Fig. 1. 
Diesel engine fuel is at 6 ct. a gallon 
and electricity 1 ct. per kilowatt hour. 
Fixed charges on the investment re- 
quired in each case were taken at 12 
per cent for taxes, depreciation and 
interest. In the upper curve it will be 
seen that for the smaller plant pur- 
chased power is almost as cheap, con- 
sidering operation and fixed charges, as 
the Diesel engine plant, even when the 
load is as great as 535 water horse- 
power. The lower curve showing oper- 
ating cost shows that steam is con- 
siderably cheaper for each case. The 
investment in the small steam plant, 
however, is so large as to throw this 
out of line and makes the total cost 
greater than of either electricity or 
Diesel power. Purchased power is 
probably the cheapest for plants smaller 
than 400 h. p. Diesel engines may be 
the most economical source of power 
for plants with a load of from about 
400 to 600 water horse-power. 


When Fig. 2 was prepared, it was not 
realized that, in the case of the par- 
ticular plant considered, the apparent 
dividing line between all three types of 
equipment would be covered. It was 
merely a coincidence that due to the 
loads chosen this was the case. The 
figures, unfortunately, all represent 
estimates. These curves and general- 
izations drawn from them are made, 
not with an idea of laying down any 
hard and fast rule, and saying to the 
water works designer that he can al- 
ways save money, if building a plant 
whose average load will be 200 water 
horse-power, by operating it on pur- 
chased power, or that he will always 
save money by building a 400 water 
horse-power plant and operating it by 
Diesel engines. The curves can only 
be used to draw certain general con- 
clusions and point the direction in 
which the most careful study should 
be made for plants of various sizes. 
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The plant studied in Fig. 2 was one 
which has a relatively high load factor. 
A plant which has a very low load 
factor would probably show greater 
relative economics due to purchased 
power than the one considered here due 
to saving banking losses and the like. 


Where a plant pumps into a large 
reservoir with constant load and ample 
reserve, all the advantages are in favor 
of purchased energy. In the case of 
the very small plant with some storage 
in the system, automatic operation may 
be used and almost all labor eliminated. 
In some cases it may prove desirable 
partially to electrify the plant. Where 
some existing steam equipment is 
economical this may be the case, either 
using the steam for base load or for 
peaks as may best suit the conditions. 
The partial electrification of a plant has 
the double advantage of reducing the 
cost of duplication of electric power, 
should it be necessary, to a minimum 
and also holding a convenient club 
over the head of the power company to 
keep them from raising the rates after 
they think they have secured their cus- 
tomer, since it is always easy to go 
back to the steam plant if they prove 
unruly. 

The most difficult condition under 
which purchased power may prove 
economical is the case of an existing 
steam operated plant of small size 
which is to be converted to an electric 
plant. The only excuse for the electrifi- 
cation is that the total cost of the elec- 
trified plant, both for operation and 
fixed charges on the equipment re- 
quired for electrification, will be less 
than the cost of operation of the steam 
plant. It may be easy to show that 
the cost of operation of a plant run on 
purchased power is cheaper than one 
run on steam power. When, however, 
we have to pay fixed charges on new 
equipment out of this saving, it very 
rapidly evaporates. Although the 
power companies frequently point out 
the large savings which may be effected 
by the electrification, it is frequently 
difficult to justify this procedure when 
one must make considerable investment. 

The maintaining of a high operating 
efficiency when the energy cost for the 
plant is high is important. If a plant 
is being operated on purchased power, 
it is highly important that care be taken 
in the selection of pumping units in 
order that the efficiency may be as high 
as possible during normal operation. 


Operating Efficiencies.—One installa- 
tion from which we have very good 
data on operating results shows that 
for 12 months the average operating 
efficiency of unit No. 1 in this plant 
was 66.7 per cent. Under test condi- 
tions and at exactly the right head this 
unit had an efficiency of slightly more 
than 70 per cent. It is a constant speed 
unit and the head varies as much as 10 
per cent above and below the average 
which, of course, cuts into the operating 
efficiency. Unit No. 2 in this plant had 
a average efficiency of 72.7 per cent 
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for 12 months with a test efficiency of 
about 77 per cent. Unit No. 2 is 
operated by a variable speed motor, and 
the efficiency, of course, is low at any 
time at which the motor is run below 
full speed. These two units pump into 
a system which has very little storage 
and, therefore, the pumpage rate has 
to follow the demand closely and the 
system is subject to wide variations in 
load. In spite of the exacting load con- 
ditions and with only two units in- 
stalled, the pumps operated within 6 
per cent of their original guarantees. 
The figures are based on average heads 
obtained and, therefore, are not abso- 
lutely correct. 

In another plant at which four units 
are operated, the average efficiency of 
the four units on test is 64 per cent. 
The average operating efficiency for 12 
months of these four units is 63.7 per 
cent. This is a direct system. The four 
units are relatively small, and all are 
constant speed units. They are oper- 
ated close to their point of test 
efficiency at all times. 

A third plant considerably larger 
than either of these two just spoken of, 
pumps into rather large reservoirs and 
the pumpage rate is practically constant 
from day to day. This plant is oper- 
ated on purchased power, and the 
average operating efficiency for 12 
months is 83.6 per cent. Tests on the 
two units operated, both of them vari- 
able speed units, give an average 
efficiency of 82 per cent. The efficiency 
of 83.6 per cent is hardly reasonable. 
The variable in measuring average 
operating efficiency and test efficiency 
is the head against which the units 
operate, which varies considerably. The 
only conclusion that can be drawn from 
these figures is that the operating 
efficiencies of these motor driven pumps, 
which deliver water into a reservoir at 
a very nearly constant rate, is very near 
the best test efficiencies of the units. 
Of the two units in this plant, one has 
a capacity of 14 and the other a 21 
m.g.d. They, therefore, may operate 
very near to the designed conditions at 
all times as the one of the most suit- 
able size may be operated all the time. 

These last two cases cited illustrate 
the desirability, when installing several 
units at a station, of not getting two 
or three units of the same capacity. 
A little care in selecting the capacities 
of the units will result in being able 
to operate at full load at all times and 
with consequent high efficiency. When 
more than one unit is installed, with a 
change in load, one pump may be 
readily shut down and another started 
up and the most suitable unit always 
kept in operation. 

With the interconnection of trans- 
mission systems, electric power is quite 
reliable, but some duplication is usually 
necessary. Judging by the experience 
we have had in two particular cases, it 
would seem probable that the duplica- 
tion need be for use only for a short 
time. One plant supplied by a trans- 
mission line, 7 miles long, from the 


537 


nearest sub-station, and that sub- 
station supplied by only one high volt- 
age line, 25 or 30 miles long, has been 
subject to no extended outages. They 
have a number of times had power off 
for 15 minutes to an hour. 

Another plant supplied by one trans- 
mission line, 1 mile long from the near- 
est sub-station, which does not supply 
any other consumers, and the _ sub- 
station supplied with power from a 
single high tension line, 15 to 20 miles 
long, has suffered from only occasional 
outages of from 15 to 20 minutes within 
the last two years. It would seem 
probable that, in supplying duplication 
for a plant operated on purchased 
power, unless the conditions were such 
as to make interferences likely, an out- 
age of more than two hours would not 
be likely to occur. 

Summary.—Summarizing: 

1, We may say that a pumping sta- 
tion operated from purchased power 
will on operating cost alone be cheaper 
than with steam for plants whose load 
is from 100 to 200 water horse-power 
and below, the advantages of purchased 
power being greater as the plant be- 
comes smaller. 


2. When fixed charges as well as 
operating costs are considered, pur- 
chased power will probably be the 
cheapest plant to build and operate 
where the load does not exceed about 
400 water horse-power. 


3. For operation of a plant with pur- 
chased power, care should be taken to 
select units which will operate very near 
their peak efficiencies at all times. It 
is probable that for a direct system the 
average operating efficiency of the unit 
may be about 95 per cent of the guar- 
anteed efficiencies provided suitable 
equipment is installed. 


4. Purchased power with the present 
interconnection of electric systems is 
quite dependable and except for un- 
usual conditions outages of more than 
2 hours should not be expected. 


Acknowledgment.—The above paper 
was presented before the New York 
Section of the American Water Works 
Association and is reprinted here from 
the October Journal of the Association. 


—_— 
i 


Water Works and Sewerage in Wis- 
consin.—Figures in 1929 Waterworks, 
Sewerage and Refuse Code of the State 
Board of Health of Wisconsin show 
that 282 municipalities in that state 
have public water supplies and 211 
have public sewerage. Of the latter 
127 are not provided with any form 
of treatment. There are 10 municipal- 
ities in the state with less than 500 
population (1920 census) that have 
both water works and sewerage and 29 
that have water works only. Over one 
half the municipalities between 1,000 
and 1,500 population have both water 
works and sewerage and about one 
quarter have water works only. All 
cities over 2,000 population except one 
are equipped with both water works 
and sewerage. 














State Forbids 500 ft. San Gabriel Dam 


Report of Consulting Board of Geologists and Engineers on Site for Los Angeles County, Calif., 


S a result of a report by a consult- 
ing board of geologists and engi- 
neers, Edward Hyatt, State Engineer of 
California, has denied the application of 
the Los Angeles County Flood Control 
District for authority to construct the 
San Gabriel dam in the San Gabriel 
river, 30 miles northeast of Los An- 
geles, Calif. In the report of the state 
engineer the consulting board declared 
that the proposed San Gabriel dam, a 
gravity concrete structure, 500 ft. high 
and capable of storing 240,000 acre feet 
of water, could not be built safely on 
the foundation existing at “the forks” 
site. However, the board expresses the 
opinion that a dam of flexible type, such 
as an earth and rock fill structure of 
conservative proportions, could be built 
safely at “the forks” site. 

Disapproval by the state of the ap- 
plication, according to the state engi- 
neer, is without prejudice to the right 
of the county to file any new applica- 
tion for a dam at this or any other 
site that the county may wish to sub- 
mit. It means simply that the state 
finds that a 500-ft. concrete dam if 
built on the foundations at this loca- 
tion would not be safe and this par- 
ticular application is disapproved. 

The consulting board consisted of 
Charles P. Berkey, geologist, of Colum- 
bia University, New York; George D. 
Louderback, Geologist at the University 
of California, Berkeley; Ira A. Wil- 
liams, Consulting Geologist, Portland, 
Ore.; G. A. Elliott, Engineer of the 
Spring Valley Water Co., San Fran- 
cisco; M. C. Hinderlider, Colorado State 
Engineer, and J. L. Savage, Chief De- 
signing Engineer of the U. S. Bureau of 
Reclamation. 

The consulting board’s report, fol- 
lows in part: 

Each Dam Site a Problem.—The nat- 
ural conditions in the San Gabriel 
Mountains are much more complex than 
is usually appreciated. Although cer- 
tain general geologic features prevail, 
each dam site is a problem in itself and 
demands special study and handling. 

The rocks of this site and vicinity 
are ancient crystalline types, including 
granitic and dioritic gneisses and oc- 
casional schists, all cut by variety of 
igneous intrusions, including granite, 
aplite, diorite, dibase, basalt and por- 
phyrites. The result is a crystalline com- 
plex, whose detailed history is long and 
involved, but whose character and qual- 
ity would be eminently satisfactory for 
any engineering structure if the rocks 
had not undergone deformation and 
decay. 

The rock complex is cut through in 
every direction by faults and slips and 
crush-zones that have separated the 
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mass into blocks of varied size and 
shape, most of which are comparatively 
small and roughly wedge-shaped or 
lenticular. No portion of this site or 
immediate adjacent ground is free 
from this condition. In addition, each 
individual block formed by these fault 
movements is internally broken, and 
mol fractured and jointed, in such man- 
ner that most of the material separates 
readily into small pieces and there are 
no extensive bodies of solid rock. 


Rock in Faulted and Crushed Condi- 
tion.—The original structural make-up 
of the rock formation, with its many 
different types of varying individual re- 
sistance to crushing, has favored the 
development of internal differential 
movement, and this has resulted in the 
mashed and jammed appearance that 
characterizes the rocks of this site. The 
rock was not originally weak, but was 
unevenly resistant and the forces pro- 
ducing movement have been powerful 
enough to overcome the resistance of 
the whole mass. 


It is generally conceded that the San 
Gabriel Mountain mass has been thrust 
up, and that in addition to very large 
movements on the faults along the 
boundaries of the mountain block, 
there are a few zones of major move- 
ment cutting through it. One of these 
zones takes an east-west course and 
has determined the alignment of the 
east and west branches of San Gabriel 
river. Another such zone apparently 
runs nearly north and south and has 
been followed by the river in its course 
below the forks. The forks is thus in 
the junction area of the two fault zones. 
The unusually numerous fractures at 
this locality seem to be consistent with 
this larger structural relation. 


In addition to the faulted and 
crushed condition of the rock, much of 
it, especially that on the upper slopes 
of the canyon sides and along the prin- 
cipal movement planes and crush zones, 
is extensively disintegrated and de- 
cayed. The crushed and pulverized rock 
along the fault breaks is often trans- 
formed into clay gouge. Some of it is 
so soft that when moist it can be 
molded with the hand. 


Unfavorable Controlling Factors.— 
The surface materials are weathered 
into soil. By the same process some of 
the unbroken material beneath is al- 
tered or rotted to such condition that it 
can be broken easily with the fingers. 
Along the more fractured zones decay 
extends as deep as explorations have 
gone. This altered condition, together 
with the excessively broken character 
of the ground and the smoothed and 
lubricated movement planes, are con- 
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trolling factors with respect to any very 
large engineering structure. 

Observation shows that the crush 
zones and movement planes and slips 
occur in all portions of the site, as well 
as beyond the site proper in every di- 
rection. Drilling data prove that the 
same kinds of weaknesses, especially 
the slips and faults and broken rock 
and gouge, extend also beneath the site 
to as deep as explorations have gone. 

Landslides are common on the can- 
yon slopes. These doubtless represent 
the slumping of individual blocks or 
groups of blocks, separated from each 
other by slip planes, when they are 
weakened by progressive undercutting 
of a stream, lubrication due to access 
of water and downward extent of 
weathering. Relatively recent slides 
have occurred at the site and at several 
places in the vicinity. 

Where the rock is harder or more 
uniform than the average, the indi- 
vidual fault blocks are larger, the in- 
ternal slips and crushes are less nu- 
merous and the accompanying decay 
correspondingly less extensive. This is 
the reason for the less broken appear- 
ance of the east abutment than that of 
the west abutment, although there are 
no different kinds of effects or any 
other principles represented. 

Even the floor of the canyon is not 
free from this condition. A_ badly 
broken zone lies beneath the east third 
of the canyon bottom, where the bed- 
rock channel is deepest. At this level 
the east portion of the rock floor of 
the canyon appears to be less substan- 
tial than the west, whereas higher in 
the canyon sides, the west wall is more 
broken than the east. 

Because of the existence of the same 
conditions beyond the site, together 
with the less favorable topography both 
up and downstream, it is not possible to 
find materially better conditions at any 
other location in the immediate vicinity 
of the forks. 

The character of the rock in the west 
wall of the canyon, where the proposed 
dam would rest upon and against it, 
is displayed in the abutment excavation. 
It is here shown to be broken through 
by an intricate system of fault planes 
with dips ranging from essentially ver- 
tical through intermediate angles to 
flat-lying and with strikes to nearly all 
points of the compass. Some of the 
fault lines may be traced across the 
excavation in a north-south direction 
and they thus parallel the canyon, while 
others appear to be correspondingly ex- 
tensive in transverse directions. 

Fault Planes.—Intersection of the 
fault planes and joints with which the 
rock is traversed has separated or split 
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the mass of the abutment rock into 
blocks of all sizes. Evidence of move- 
ment between contiguous blocks is the 
presence of a film or band of clay 
gouge, which when wet is smooth and 
slippery clay, and when dry, crumbly 
and gritty. There is often also a vari- 
able thickness of fault-breccia or shat- 
tered rock. 


The fault planes are lines or surfaces 
of relatively ready percolation of water, 
by which alteration and softening of 
the adjacent rock has resulted. The 
inner parts of the larger blocks are 
usually comparatively hard and fresh 
rock; those of the smaller ones crumbly 
or in varying state of disintegration. 


In excavation, separation takes place 
most readily along the slip surfaces be- 
tween blocks. Where these are steep 
and approach parallelism with the can- 
yon side, conditions are favorable to 
slumping of masses, such as the body of 
broken rock included in the recent “side” 
at the northerly side of the west abut- 
ment excavation. 


No Suitable Foundation Rock Found. 
—The test shafts, tunnels and borings 
so far made give little hope that the 
conditions described above will materi- 
ally improve with continued excavation. 
These explorations indicate that no suit- 
able foundation rock for a high masonry 
dam is available under portions of the 
west abutment to distances of at least 
190 ft. horizontally and 150 ft. ver- 
tically beyond the present excavation 
lines. 


At the present time the face of the 
east abutment excavation has the ap- 
pearance of being less broken and more 
substantial than the west side. In ex- 
cavating into this wall the rock has 
separated, leaving a face determined by 
a set of well-defined smoothed surfaces, 
nearly parallel to the natural slope at 
this side. 


This coincidence of position of a 
plane of separation with the average 
slope of the canyon side is to an ex- 
tent deceptive, for it gives less favor- 
able opportunity to see the actual physi- 
cal condition of the abutment rock than 
at the west side. In the top portions 
of the excavation, however, the same 
intricate combination of faulting and 
crushing appears as in the west side. 
There is reason, therefore, to anticipate 
that greater depth of excavation may 
show a similar degree of instability at 
other levels in this abutment. 


While the present excavations and 
exploration tunnels in the east abut- 
ment give promise of more satisfactory 
foundations than are available in the 
west abutment, neither the tunnels nor 
the borings on this side extend far 
enough to settle this point definitely. 
Furthermore, even the best rears of 
ock in this abutment are sufficiently 
intersected by planes of weakness and 
ints, some of which contain soft ma- 
erial, to throw doubt on its suitability 
or a dam of the height proposed. 
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The bedrock in the floor of the can- 
yon, as shown by the drill cores and 
by the shafts now being put down, is 
of the same types of rocks as the can- 
yon walls. In portions of many of the 
drill holes only a small percentage of 
core, or even no core, was recovered on 
account of the poor condition of the 
rock and both fault breccia and clay 
gouge are found in some of the cores. 


The inference to be drawn from all 
available data is that the foundation 
rock in the canyon bottom is broken 
and is traversed by fault lines to an 
extent comparable to what is seen in 
the canyon side walls and abutment 
excavations. There is good reason to 
believe that strongly developed lines of 
break run lengthwise as well as across 
the canyon floor. Weathering and oxi- 
dization are not so general at this 
lower level, although these effects in 
certain places reach as deep as ex- 
plorations have gone. 


The fundamental requirement for a 
high concrete gravity dam is that it be 
built on firm, sound rock, of uniform 
compressibility. This condition does 
not exist at the San Gabriel site. 


The Unanimous Opinion of the Board. 
—It is the unanimous opinion of this 
board that the foundation conditions are 
such that the dam proposed in appli- 
cation No. D-175 cannot be constructed 
without creating a menace to life and 
property. 


While the primary purpose of this re- 
port as covered in the preceding pages 
is to advise on the safety ef San Gabriel 
Dam, as proposed in the plans sub- 
mitted by the Los Angeles County 
Flood Control District, the board in its 
investigations has come to the conclu- 
sion that the foundations and other con- 
ditions are suitable for a properly built 
flexible-type dam of conservative pro- 
portions. Such a type would not only 
conform to foundation conditions, but 
would also provide a structure which 
can best withstand earthquake shock 
or earth movement. 


Flexible Type Dam Could be Built. 
—The board is of the opinion that a 
combination earth and rock fill dam, 
placed by the hydraulic method with 
concrete core wall, can be constructed 
safely at the site under consideration. 
The location of the reservoir site above 
a thickly settled and highly improved 
valley necessitates unusual precautions 
in the design of the dam, such as lim- 
ited height, adequate cutoff, large free- 
board, flat slopes and an ample down- 
stream toe blanket. It calls for a spillway 
of generous capacity, designed for 
maximum floor occurrence. Unless con- 
ditions as now disclosed are found to 
be materially different upon further ex- 
ploration, the board believes a safe dam 
of this type can be constructed at this 
site. Such a dam should be of width 
up and downstream to provide a perco- 
lation distance (length of water travel) 
along the base of the dam, equal to at 
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least eight times the maximum depth 
of water against the dam. In addition 
to these conservative proportions, the 
dam should be provided with a rein- 
forced concrete core wall, extending a 
proper distance into the bedrock at all 
points, in order to increase percola- 
tion resistance. Sluiced mat should also 
extend to bedrock in an open cut on 
the two sides of the core wall, the mat 
immediately up-stream from the con- 
crete wall constituting the impervious 
core, the mat immediately below the 
core wall to consist of sand only. Such 
construction would prevent the travel of 
water in dangerous amounts either 
around or under the dam, and would 
provide a safe structure even though 
the concrete core wall were breached. 
The surface of the abutments above the 
crest of the dam should be brought to 
slopes that will prevent slides. Ma- 
terials excavated to date from the abut- 
ments can be utilized in the earth-and- 
rock-fill type of dam suggested above. 


—_ 
—_— 


Inspection of Valves and 
Fire Hydrants 


At the Third Annual Conference of 
the Maryland Water and Sewerage As- 
sociation Carl A. Heckmer of the Wash- 
ington Suburban Sanitary District, 
Hyattsville, Md., gave the following 
suggestions as to what constituted a 
proper inspection of valves and fire 
hydrants: 


Valves.—Semi-annual inspection ad- 
visable through Fire Underwriters’ re- 
quirement is yearly inspection. 

Covered valve boxes should be 
brought to grade. 

All boxes cleaned of debris. 

Set valve key on nut—pour kerosene 
or diluted crank case drawings down 
valve key—oil will run down the valve 
stem, lubricate it and revive packing. 

Operate valve up and down, thereby 
cleaning groove of sediment and rust 
which is pushed out sides of groove. 

Count number of turns—same for 
same make and size. This will bring 
to light bent valve stems or debris 
under gate without actually closing 
down main. 

Grease gears on large valves—clean 
teeth of gears with wire brush. 

Fire Hydrants.—Physical examina- 
tion of hydrant first, condition of oper- 
ating nut, nozzle threads, general 
appearance. 

Turn on water with all caps on— 
listen with aquaphone for leaks in 
drain valve or hydrant barrel—note if 
all nozzle caps are tight in hydrant— 
measure static pressure by placing one 
cap on hydrant with pressure gauge 
attached. 

Turn off water—remove nozzle cap 
and note rate of drainage. 

Flush out hydrant noting residual 
pressure on one nozzle and rate of flow 
with pitot tube gauge. 











Production and Collection of Sewage Gas 


Its Advantages in Eliminating Nuisance Around the Disposal Plant and Performing Useful Work, 
with an Account of the Installation at Springfield, Mo. 


By GEORGE S. RUSSELL 


Russell & Axon, Consulting Engineers, St. Louis and Springfield, Mo. 


HE gases given off from the sludge 

digestion chamber of either an Im- 
hoff tank or a separate system of sludge 
digestion are various. The principal 
constituent, however, is methane, or 
marsh gas, which can be burned, and 
as a heat producer has a value between 
that of the artificial and natural gases 
used for domestic cousumption. This 
gas in itself has very little odor, but 
the other gases with which it is com- 
bined, such as sulphurated hydrogen, 
give rise to most of the obnoxious 
odors found around a disposal plant. 


It can readily be seen then, that if 
some method of collecting and burning 
this gas can be devised, we are perform- 
ing two services. First, we are elimi- 
nating one of the worst nuisances 
around the disposal plant, and second, 
we may use this waste product to per- 
form useful work. 


Some of the large plants in Germany 
are now collecting the waste gases 
given off from Imhoff tanks and utiliz- 
ing them in various ways, either at the 
plant itself or by piping it into the 
local gas mains. 


The Antigo, Wis., Installation—One 
plant in the United States which has 
made use of this idea, and has been 
of interest to engineers generally, is 
the plant at Antigo, Wis. In this plant, 
which is of the separate sludge diges- 
tion type, the gas from the digester is 
collected and burned in a hot water 
heater. The hot water from this heater 
is carried through coils in the digester 
and serves to increase the temperature 
of the sludge. On account of the severe 
winters at Antigo, bacterial reduction 
is practically nil throughout a large 
portion of the year and some method of 
heating the sludge is necessary for sat- 
isfactory sludge digestion. Due to the 
results obtained at Antigo, the writer 
decided that what was practically a 
necessity at Antigo might still be made 
an economy in Missouri. 


The optimum temperature for bac- 
terial action, especially as pertaining 
to sewage reduction, according to vari- 
ous investigators, lies somewhere be- 
tween 70° and 80° F., while at 40° F. 
the bacteria are practically inert. As 
the temperature of ordinary sanitary 
sewage varies in this latitude from 
about 40° or 45° in the winter to about 
65° or 70° in the summer it is readily 
seen that this bacterial action is never 
at maximum efficiency and during the 
winter months we are getting very 


little if any reduction. This requires 
additional capacity for storage of 
sludge during the time that the bacteria 
are dormant. 


It can be readily seen, then, that less 
sludge capacity will be required where 
some provision is made for heating the 
digestion chamber than under ordinary 
conditions and if this saving in capac- 
ity and consequent saving in construc- 
tion cost is sufficient to justify the in- 
stallation and operation of heating 
equipment, then the latter type will be 
the more economical. The amount of 
saving will depend on the range of 
temperature in the locality where the 
plant is being installed. 


The Plant at Springfield, Mo.—The 
new plant at Springfield, Mo., is one 
of the separate sludge digestion type 
and has a contributory population of 
about 45,000 people. The writer made 
alternate designs for the digestion 
tanks in this plant. The one allowing 
for no heating had a designed capacity 
of 2 cu. ft. per capita and required two 
50-ft. tanks averaging 21 ft. deep. The 
alternate desjgn was for a single tank, 
65 ft. in diameter and averaging 20 ft. 
deep, equipped with gas domes and 
heating coils. This tank has a capac- 
ity of 1% cu. ft. per capita. 


The price bid for the latter alternate 
fully equipped with coils, heater, pres- 
sure regulator, etc., was almost exactly 
the same as for the larger capacity and 
this alternate was built. 


Results at Springfield Plant.—The 
writer had hoped to have a full report 
of definite data on this plant to present 
at this meeting, but due to the breaking 
of one of the pipes in the heating sys- 
tem, our records are incomplete at this 
time. We trust that we may give you 
more exact information in this connec- 
tion later. However, the writer has 
sufficient information to feel justified 
in stating that even for the period from 
May 1 until the present time the in- 
creased efficiency will more than justify 
the 25 per cent reduction in capacity. 


The present sewage flow in this plant 
ranges from 21% m.g.d. to about 5 m.g.d. 
and the gas production from 22,500 to 
27,000 cu. ft. We estimate that it will 
take from 10,000 to 15,000 cu. ft. for 
the digester. The city is installing hot 
water radiators in the plant for win- 
ter heating purposes, which last year 
took about two tons of coal per week 
and we still feel that there will be an 
excess of gas. 
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The use of heat in the digester has 
kept the sludge in excellent condition. 
In spite of the fact that for nearly a 
month, a new creamery emptied suffi- 
cient milk wastes into the sewer to 
make the sedimentation tanks look like 
they were filled with milk, the hydrogen 
ion content of the sludge has never 
shown an acid condition, falling as low 
as 7.0 but averaging between 7.2 and 
7.3. 


It is therefore self-evident even at 
the present time that this heating of 
the sludge gives better digestion and 
eliminates many of the troubles usually 
experienced in the operation of this 
portion of a disposal plant. 


Results That May Be Expected.—It 
seems that the collection of gas from 
a sewage disposal plant and the utiliz- 
ing of this gas for heating purposes 
may well be expected to accomplish the 
following results: 


(1) Eliminate odors incident to Im- 
hoff tanks or separate sludge 
digestion by the burning of waste 
gases. 
Decrease operating troubles due 
to maintenance of optimum con- 
ditions for sludge digestion. 
Decrease first cost by reducing 
the amount of sludge capacity re- 
quired more than enough to off- 
set cost of heating system. (This 
depends on range of tempera- 
tures at point of installation.) 
(4) Decrease operation cost, due 
either to utilizing the waste gas 
for heating of buildings at the 
disposal plant or the sale of this 
gas for heating purposes. 


(2) 


(3) 


Acknowledgment.—The above is a 
paper presented at the 5th annual Mis- 
souri Water and Sewerage Conference. 


—-, 
— 


North Carolina Section Elects Of- 
ficers.—The North Carolina section of 
the American Water Works Association 
at its convention last month at High 
Point, N. C., elected the following 
officers: 

C. W. Smedberg, Superintendent of 
the water department of Greensboro, 
was elected president to succeed Mc- 
Kean Maffitt. T. C. Patterson of Mount 
Holly, was named vice president to suc- 
ceed P. T. Dishner of High Point. Both 
H. G. Baity of Chapel Hill, and FE. G. 
McConnell, of Charlotte, were re-elected 
secretary-treasurer and editor, respec- 
tively. The 1930 convention will be 
held at Hendersonville, N. C. 
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Weather As Affected By Electron Migrations 


Why It May Be Possible to Forecast Weather Changes with Considerable 


T least in temperate latitudes 
A there is an almost continuous flow 
of electricity from the earth, into the 
air. The source of this current has 
puzzled scientists. Perhaps the most 
commonly accepted theory is that of 
Bauer, who believes that the electrons 
come from the sun, and that they enter 
the earth in the polar regions, flow to 
lower latitudes and escape thence into 
the air. 


It seems to me unnecessary to as- 
sume a solar origin of these electrons. 
All that need be assumed is that elec- 
trons circulate between two great mag- 
netic fields in the earth, a lower field 
and an upper field, the latter being the 
well known Heaviside layer of elec- 
trons, 75 miles or more above the 
earth’s surface. Electrons moving in 
orbits constitute an electromagnet, and 
since electrons in the air as well as in 
the earth rotate a full circle every 24 
hours, with the earth, they constitute 
electromagnets. But, being free to 
move, these rotating electrons are re- 
pelled or attracted by other magnetic 
fields, such as the fields of sunspots and 
the fields of other rotating bodies like 
the sun, planets, etc. 


Most of the sunspots rotate in oppo- 
site directions in the sun’s two hemi- 
spheres, and therefore have opposite 
magnetic polarity. Hence when sun- 
spots of a given polarity (N or S) pre- 
dominate, their magnetic fields must 
tend to repel, the earth’s rotating elec- 
trons having similar polarity. Due to 
the inclination of the earth’s axis there 
must be an alternation of repulsion and 
attraction every six months, according 
as the earth’s north or south pole 
points most directly toward the sun. 
This alone would cause important mi- 
grations of electrons in the earth and 
its atmosphere. There is also to be 
considered the inclination of the sun’s 
axis, for the sun itself is a huge mag- 
net. Finally, every one of the seven 
visible planets, not to mention several 
others not yet visible, must be counted 
upon to produce periodic migrations of 
the electrons in the earth and its air, 
depending upon the position of the 
magnetic axis of each planet relative to 
the earth. 


So we have abundant means for pro- 
lueing a never ceasing flow of the 
earth’s electrons, at times slow and at 
other times rapid. In short, electron 

irrents must always exist in the earth 
«nd its atmosphere; and we need not 
‘ssume that a single electron travels 
‘rom the sun to the earth. 


Accuracy Far in Advance 


By HALBERT P. GILLETTE 


When sunspots are most numerous, 
obviously the migrations of electrons 
between the upper and lower magnetic 
fields of the earth will be very pro- 
nounced. This explains the fact that 
aurora are very frequent at or about 
the time of sunspot maxima. There is 
a great sunspot cycle of 11.2 years, and 
a similar cycle of auroral frequency 
exists. I have seen no mention of an 
intermediate auroral “peak,” but I find 
that there is frequently one that is 
very pronounced, about half way be- 
tween the 11.2-year “peaks.” I find 
that these intermediate auroral “peaks” 
occur when Jupiter’s north magnetic 
pole points most directly earthward, and 
that at such times there is usually a 
rainfall “peak” also. Douglass had 
previously noticed this intermediate 
rainfall peak, but had offered no ex- 
planation of it. 


In this connection it may be well to 
point out that although the 11.2-year 
sunspot cycle is very regular, the cor- 
responding rainfall cycle is less reg- 
ular; for the earth is revolving around 
the sun at a mean distance of about 
93,000,000 miles, and Jupiter is revolv- 
ing at a distance five times as great 
and with an orbital velocity less than 
half that of the earth. In consequence 
of the changes in relative position of 
these two planets, there is a seeming 
lack of periodicity in the rainfall due 
to Jupiter’s magnetic effect on the 
earth’s electrons; but it is easy to cal- 
culate just when Jupiter’s magnetic axis 
points most directly earthward; and I 
find that in every such case there has 
been a marked increase in rainfall in 
northern latitudes, provided that it was 
during the rainy season. This proviso 
merely means that Jupiter’s magnetic 
field must be assisted by the fields of 
the earth and sun if much rainfall 
is to result. 


The earth’s axis is most inclined rela- 
tive to the sun about June 21 and Dec. 
21; and the sun’s axis is most inclined 
relative to the earth about Mar. 8 and 
Sept. 8. Hence between Sept. 8 and 
Dec. 21, there occurs the maximum mi- 
gration of electrons toward the north 
pole, and the converse between Mar. 8 
and June 21. 


In addition to the migration of elec- 
trons, there are two other important 
factors that affect the number of elec- 
trons in any region, namely, tempera- 
ture and pressure. A rise of tempera- 
ture releases electrons from atoms, and 
so does a fall of pressure. Hence in the 
summer and early autumn, electrons in- 
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crease in number, which accounts 
largely for the thunder storms at that 
time. At high altitudes the electrons 
are more numerous than at low alti- 
tudes, which assists in explaining the 
increase in preciptation at high alti- 
tudes; for wherever electrons are num- 
ercus electron-whirls are most power- 
ful, other things being equal, and elec- 
tron-whirls impart a spirally ascending 
motion to the air. 


Electron-whirls are caused by the 
action of the earth’s magnetic field. 
This explains why cyclonic storms ro- 
tate in opposite directions in the earth’s 
two hemispheres. I have little doubt 
that practically all air currents of 
meteorological impotance are created 
by electron-whirls. If so, weather is 
primarily an electrical phenomenon; 
and since electrical changes in the 
earth and its air are mainly the results 
of astronomical factors (sun, planets, 
etc.), it will become possible to fore- 
cast weather changes with considerable 
accuracy, far in advance. Eventually 
such forecasts will state approximately 
the inches of rainfall in each district 
during each rainy season. Indeed I 
shall not be surprsied if it becomes 
feasible to estimate the rainfall by 
months, with no slight degree of ac- 
curacy. 





<i 
i 


Ohio Filter Men Meet 


The 9th annual Ohio Conference on 
Water Purification, was held Oct. 24 and 
25, at the Fort Hayes hotel in Colum- 
bus. Of special interest were papers 
presented on the taste and odor problem 
and the sanitation of swimming pools. 
Visits were made to the Marble Cliff 
Quarries and to the new water soften- 
ing plant at Marysville. 


Officers for the ensuing year were 
elected as follows: O. F. Schoepfle, 
Sandusky, chairman; F. E. Sheehan, 
Portsmouth, vice chairman; J. M. 
Montgomery, Piqua, secretary-treas- 
urer; Geo. M. Lieber, Fremont, and J. 
Sheldon Scott, Steubenville, members 
executive committee. 


Fremont and Dayton invited the con- 
ference to hold its 1930 conference in 
those cities. Action with regard to the 
location for the next year’s conference 
will be decided by the Executive Com- 
mittee, which will be influenced by the 
choice of meeting place for the fourth 
Annual Sewage Treatment Conference. 
Its meeting place also is to be decided 
by its executive committee. 
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Announcing Three New Editors 


We take pleasure in announcing that three new asso- 
ciate editors, each an outstanding authority in his field, 
have been added to the staff of Water Works and 
Sewerage. Mr. John R. Baylis will have a section on 
Walter Filtration Plants; Mr. John R. Downes will 
have a section on Sewage Disposal Works and L. H. 
Enslow will write on Sanitation, particularly the appli- 
cation of chlorination in the water works and sewerage 
field. 


Mr. Baylis is Physical Chemist, Division of Oper- 
ation, Bureau of Engineering, Department of Public 
Works of Chicago. He is in charge of the experimental 
work on the filtration of the Lake Michigan water for 
Chicago, and in this capacity designed the Chicago 
Experimental Filtration Plant, which is the largest and 
most elaborate plant of its kind ever constructed. Pre- 
vious to coming to Chicago in 1926 he was principal 
sanitary chemist, Montebello Filters, City Water 
Department, Baltimore, Md. 


Mr. John R. Downes is Supervising Engineer of the 
Plainfield and Dunellen, N. J., Joint Sewerage Disposal 
Works. Mr. Downes has been active in the sewage dis- 
posal field for many years. He was in charge of the 
sewage disposal works of Plainfield, N. J., from 1913 
to 1916, in the latter year becoming supervising engi- 
neer of the joint sewage disposal works. He was the 
first president of the New Jersey Sewage Works Asso- 
ciation and he was largely responsible for the estab- 
lishment of the New Jersey Experimental Station. 


Mr. Linn H. Enslow is Research Engineer of The 
Chlorine Institute, Inc. Mr. Enslow in collaboration 
with Abel Wolman developed the excess chlorine or 
“residual chlorine” method of controlling chlorine 
dosage, which is now in universal use in the sanitary 
field. He formerly was superintendent of the filtration 
plant of Spartanburg, S. C., and later of the filtration 
plant at Gatun, Canal Zone. He has been research 
engineer of The Chlorine Institute since 1925. 


These new editors were selected because of their par- 
ticular fitness for the work they are to handle. Thus 
the readers of Water Works and Sewerage will be kept 
informed of the very latest developments and the best 
practice in the water purification, sewage disposal and 
chlorination fields. 
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Decembe: 


Hoover’s Great Construction 
Program for 1930 


There has been a reduction in the construction o 
dwellings and industrial buildings (but not in publi 
works) during the past six months. On the heels o 
this came the stock market slump. President Hoove» 
and his great secretary of the treasury, Andrew Mellon, 
have announced that they do not regard the deflation 
of stock prices as an evidence of business weakness. 
On the contrary they attribute the decline in building 
to the high rates of interest brought about by abnor- 
mal stock market speculation and the flow of monev 
into Wall Street. 


Now that the stock speculation bubble has burst, 
Hoover has announced that he favors a great expansion 
of public works; and as the first great step in this 
program he proposes extensive river improvements 
and canalization that will ultimately result in reduced 
costs of transporting grain, coal, etc. He also favors 
enlarged programs of municipal, county and state con- 
struction of pavements, roads, water works, sewerage 
systems, etc. Without doubt the president’s great pres- 
tige as an executive, engineer and political economist 
will cause his recommendation to be adopted. So there 
is assurance that 1930 will be the greatest year of 
public works construction in the history of America. 


In addition to the impetus thus assured under the 
Hoover plan, it should be remembered that gasoline 
taxes are financing most of our road improvement 
programs. In California the monthly gasoline tax 
incomes are running 16 per cent ahead of those of a 
year ago. Most of the other states are also showing 
remarkable increases in gasoline sales, which means 
corresponding increases in funds available for road 
construction. Nor should the effect of increased pro- 
duction of automobiles and motor trucks be overlooked, 
not merely because of its effect on gasoline consump- 
tion but because of the increase in the number of 
voters who will insist upon having better pavements 
and wider and better roads. It is now certain that 
the total number of American motor cars and motor 
trucks produced in 1929 will be about 5,500,000. The 
old cars are not being scrapped at the rate that once 
was common, for cars are more durable and we are 
rapidly becoming a two-car-per-family nation. 


As a result of President Hoover’s business and 
economic conferences the greatest construction program 
in the history of the country has been developed for 
1930. It is estimated that this will amount to over 
$10,000,000,000 and will include the following: 


ey I nee aay $2,200,000,000 


WALTOPWOTES GR BO WETS ain ga icici. osscccscesccciccecscccesien 700,000,000 
Steam Railway Construction..........................--000++ 400,000,000 
Federal Government Construction.......................- 750,000,000 
I 1,000,000,000 
Be CI ncnscssttsieninecscnrnnnnntnccenectins 5,500,000,000 





ND sivssiasiestcsineneninauiuninsiinaiiihinalaninniciiaiatiabiaininanuniseiiian $10,550,000,000 
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Nation’s Purchasing Power Not 
Affected by Stock Deflation 


In not a few recent articles it has been said that, 
aside from some reduction in the buying power of the 
“fleeced lambs,” no industrial injury has occurred as 
a result of the drastic deflation of stock prices. A 
little thought shows that not even this reduction in 
buying can affect the total buying power of the nation. 


To begin with the earnings of the stocks remain un- 
altered by their reduced market prices, and it is only 
their earnings that furnish buying power. The divi- 
dends may go to other owners, but this is merely a 
transfer of buying power. The annual surpluses re- 
main with the companies, so the buying power that 
those surpluses represent does not change hands. 


As to “paper profits” resulting from a rise in stock 
prices, they are not buying power until the stocks are 
sold and the profits are actually made available; but 
when that occurs, and money is transferred, by as 
much as the seller gains in cash with which to buy 
goods the seller loses in cash. So, in the final analysis, 
the total buying power of a nation is unaltered by any 
change in the prices of stocks, so long as no interna- 
tional trading is involved. International trading in 
stocks is trivial in comparison with national trading, 
so this factor need not be considered. 


The well known and oft-repeated truth is that the 
vast majority of Wall St. transactions that involve 
stocks are gambling transactions. It is pure sophistry 
to argue that many of the stock buyers and sellers are 
investors, for active stocks are turned over so frequently 
that the nature of the transaction is clearly apparent. 
Most of us have a gambling instinct, so when public 
gambling on horse races and the like is barred by law, 
many of us turn to a sort of gambling that is not thus 
prohibited, and we call it speculating. We are far 
from implying that laws should be drawn to prohibit 
or even to curtail buying on margin. On the contrary, 
let freedom be unconfined, except, perhaps, that phase 
of it that enables pools to rig the market. Sooner or 
later men will learn that intrinsic values are not in the 
habit either of skyrocketing upward or of falling like 
the stick; and it is better that they learn to beware 
of such stock markets as we have witnessed in recent 
years than that they be forbidden to speculate. 


In this connection it may be well to point out why 
many stocks had such a spectacular rise for several 
years following the close of the world war. Take, for 
example, public utility stocks. The editor, as a con- 
sulting engineer on public utility appraisals and rate 
cases, was employed by many public utility companies 
for several years following the war; and testified before 
commissions and courts as to the rise in wages, ma- 
terials, taxes that made higher rates of charge neces- 
sary. Also it was shown that the values of utility plants 
had risen as a result of the rise in wages and in prices 

f machinery and materials; and fair percentages of 
profit on these higher values were likewise necessary 
inder our constitution. As a result of such hearings, 
f which the ones in which the editor was engaged, 
were merely typical of hundreds, the rates of street 
ar fares rose from 5 cents to an average of about 7 
ents, and other similar, although usually smaller, in- 
reases were secured by utility companies in other 
‘elds, Prior to these increases in rates, utility com- 
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mon stocks had declined in price because of inadequate 
earnings. As increased rates went into effect, such 
stocks began to rise, and in many instances they in- 
creased several fold in price. Seeing such increases 
in stock values, accompanied by earnings that fully 
justified the increases, the public eventually came to 
think that there was no end to the gifts of the Santa 
Claus they called our American prosperity. So they 
began discounting anticipated increases in earnings of 
utilities and railways that were destined not to occur. 


In the industrial field a general rise in earnings was 
also largely due to rise in prices of products, resulting 
from the inflation in currency that the war had caused. 
Here the effect was more spectacular than in the utility 
and railway fields, because it was more sudden. It was 
sudden because commissions and courts did not delay 
the rise in rates of charge. Competition usually could 
not check the rise, for a competitor had to buy lands 
and plant at prices that had advanced, and was thus 
forced to charge higher prices for his products, except 
in those rare instances where a complete offset to such 
increased costs could be secured through increased effi- 
ciency of machinery. Let the value of an industrial 
plant and lands double as a result of currency inflation, 
let that plant be mortgaged for half its original value, 
and let common stock at par equal the value of the other 
half. Then what happens is this: A plant capitalized 
at $1,000,000 (half bonds and half common stock) be- 
comes worth $2,000,000, on which the bond holders 
have a lien of $500,000, leaving an equity of $1,500,000 
that belongs to the holders of $500,000 par value of com- 
mon stock, which now becomes worth $1,500,000, or 
triple par. As such a stock works up to such a triple 
value, speculators become inflamed by the sight of 
rising values. Many who buy secure enormous profits 
during the rise, and become imbued with the idea that 
they are Napoleons of finance. Not understanding the 
underlying cause of the rise, they attribute it entirely 
to American prosperity. They read that never before 
has our nation increased per capita productivity so 
rapidly (which is true, but not the cause of rising 
prices). They see no reason why this productivity 
should not continue to mount, so they infer that stock 
prices will continue to mount, and err because their 
premise is wrong. Increasing per capita productivity 
does not increase prices; it decreases them. The indus- 
trial companies who are able to show rising net earn- 
ings per dollar of invested capital are only those that 
excel the others in efficiency. These, however, are in 
the minority, but they are a spectacular minority; and 
the continued rise of the value of those stocks adds 
fuel to the speculative furnace—until, at last, the boiler 
explodes. 


Almost any stock purchased seven or eight years ago, 
following the post-war panic, was a bargain. Such 
purchasers came to believe that they had shown won- 
derful business acumen, when, if the truth were known, 
very few of them had correctly analyzed the problem, 
if we may judge from the writings of financial advisers 
during the last eight years. Babson, just before the 
recent crash, issued a warning to sell, but it is apt to 
be forgotten that he issued a similar one in 1921 at 
the very time that he should have been advising the 
purchase of stocks. And up to the very moment of the 
recent debacle, the great majority of the professional 
prophets in the realm of speculation were as optimistic 
as such prophets usually are. 
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During the editor’s investigation of public utility 
rates, he analyzed the rates of return on the market 
values of all classes of American securities for many 
years back. Some of the conclusions thus derived were 
published in “Engineering and Contracting” and “The 
Analyst.” The relation between the risk factor and 
the earnings of bonds and stocks was deduced; and the 
average “market price of money” was derived. Just 
before the recent bursting of the stock bubble of 1929, 
many stocks were selling at more than double the price 
warranted by the risk factor and the earnings. It was 
evident from such facts that “frenzied finance” was 
due for a fall. Many a banker had come to that con- 
clusion. Our Federal Reserve System had issued re- 
peated warnings. But it is the characteristic of nearly 
every one of us to be oblivious to such warnings, espe- 
cially when we have ignored them and profited by ignor- 
ing them for a year or more. More than two years 
ago the warnings began to come from conservative 
bankers, but investors listened to market tipsters in- 
stead, and the headache of the day after is now theirs. 
We are deeply sorry for them. We have ourselves ex- 
perienced, many years ago, their every feeling. Out of 
that bitter experience came the resolution never to buy 
stocks on tips, but to study methods of correctly ap- 
praising the intrinsic values of securities. You will be 
told that no values are intrinsic. This is quibbling over 
a definition. Certainly there are stock prices that ex- 
ceed the present worth of prospective earnings, just 
as there are others that are below that worth. The 
successful investor, as distinguished from the specu- 
lator, first learns to appraise intrinsic values, and then 
backs his own judgment and not that of some tipster 
who sells or gives him advice but risks no money of his 
own. 





Why Rock-Fill Dams Are Best 
Over “Dead Faults” 


In several recent reports on dam sites in California, 
geologists and engineers have used the expression “dead 
faults,” and “crustal stresses long ago adjusted.” It 
is our opinion that there is no such thing as a “dead 
fault,” if by that is meant a crustal crack along which 
no further movement will ever occur. To begin with 
it is little more than a guess to say that no recent move- 
ment along a fault has occurred, if by recent is meant 
within a century. And as for saying that no future 
movement will occur, obviously that is the wildest of 
conjectures. There are many instances of volcanoes 
that had been “dead” for generations, yet suddenly 
became alive. What, then, is the criterion of “death’’? 
Only long inactivity, but “long” is an indefinite and 
purely relative term. At best the only sound inference 
that can be drawn from long inactivity is that the 
volcano is dormant. When it will awake, no one knows, 
but that it will awake some time is probable. The 
same is true of crustal movements along faults. 


The editor has published evidence that indicates 


clearly the cyclic nature of volcanic and earthquake 
phenomena, as well as those great crustal movements 
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that have elevated or depressed large continental areas. 
More evidence of the same sort will soon be published. 
Since application of the mathematical rules of proba- 
bilities to these data very strongly support the cyclic 
theory of crustal movements, both great and small, it 
is no longer logical to speak of any fault as being dead. 


This being granted, it follows that no rigid dam 
should be built over a fault in any region where crustal 
movements are prevalent. The St. Francis dam is a 
case in point. It straddled a “dead fault” that suddenly 
came to life. See “Engineering and Contracting” 
(April, 1928) for the measurements that showed that 
a crustal movement took place after the dam was 
finished, and probably compassed its destruction. 


The San Gabriel (Calif.) dam site is under investiga- 
tion by several geologists and engineers. Already 
there is disagreement among the doctors, some alleging 
that the fault at that place is “dead,” others, that it 
shows signs of recent slippage. It is not very material 
whether recent slippage has occurred or not. That 
slippage will occur some day is probable, for the region 
is one of repeated, although slight, crustal movements; 
none of which would injure ordinary structures, but 
any of which might destroy a rigid dam. 


In a previous editorial article we advocated the use 
of a “rock-filled dam” for this site. After the writing 
of that article, but before its publication, E. C. Eaton, 
Los Angeles County flood control engineer, reported to 
the Board of Supervisors that it might be wise to sub- 
stitute a rock-fill design for the concrete, at least on 
the west abutment. He recommended a careful study 
of the 250-ft. rock-fill dam at Bowman, near Fresno, 
Calif. He suggested that the eastern part of the dam 
be made of concrete as originally designed. It is our 
opinion that it would be wiser, and probably cheaper, 
to make the entire dam a rock-fill structure about 250 
ft. high. It would then be flexible throughout, and un- 
questionably safe. 


No rock fault should be regarded as being unques- 
tionably dead. Hence dams over faults should be either 
earth or rock-fill or a combination of both, well sheeted 
on the upstream face. 


Since the foregoing was written, New England has 
experienced the most severe earthquake shock in 174 
years. Incidentally, crustal movement along the Dun- 
dian fault, near the Bay of Funday, is believed to have 
severed nearly half of the score of cables that cross the 
Atlantic Ocean from that region. The first Atlantic 
cable was laid in 1858, more than 70 years ago, and this 
is, we believe, the first instance of cable breakage due to 
a crustal movement. Had geologists been previously 
consulted as to the risk of such an accident near the 
Dundian fault, it is likely that there would have been 
a difference of opinion, with the majority inclined to 
call it a “dead fault.” In some respects geology is 
almost an exact science. In most respects it is still 
embryonic and very inexact. Of this the editor is 
convinced both by his college training, as a mining 
engineer and by his recent studies of crustal move- 
ments and the geological literature on the subject. 
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BIG AND LITTLE, RICH AND POOR, CAN PROJECT THEIR PERSONALITIES OVER THE WIDE NETWORK OF ITS WIRES 











In the service of all the people 


An Advertisement of the 
American Telephone and Telegraph Company 


THE Bell System is owned by 
450,000 stockholders and _ oper- 
ated by more than 400,000 
workers for the service of the people of 
the nation. 

It is a democratic instrument of a 
democracy. Big and little, rich and 
poor, can project their personalities over 
the wide network of its wires. For 
friendship or business, pleasure or profit, 
the telephone is indispensable to our 
modern civilization. 

This year the Bell System is erecting 
new telephone buildings in more than 





200 cities. It is putting in thou- 
sands of miles of cable, thousands 
of sections of switchboard and 
hundreds of thousands of new tele- 
phones. Its expenditure for plant and 
improvements in service in 1929 will 
be more than 550 millions of dollars— 
half again as much as it cost to build the 
Panama Canal. 

This program is part of the telephone 
ideal that anyone, anywhere, shall be 
able to talk quickly and at reasonable 
cost with anyone, anywhere else. There 


is no standing still in the Bell System. 





DISTRIBUTOR News 


The Distributor’s Department in 
the Gillette Construction Group 














Harlow H. Curtice 


Thirty-six year-old executive recently appointed 
president and general manager of A. C. 
Spark Plug Company to succeed 
Basil W. deGuichard 





Water Tapping Invention 
Starts Mighty Industry 


Necessity that same old mother that 
has brought into the world so many 
inventions started Hieronymus Mueller, 
founder of Mueller Company, Decatur, 
on a course of events which has 
resulted in an_ establishment with 
an annual payroll of approximately 
$2,000,000. 

This aforementioned Hieronymus 
Mueller came to this country from 
Germany in 1849 and after trying out 
Chicago and Freeport decided that 
Decatur was to be his future home. 
This was in 1857. Mr. Mueller was a 
mechanic and for many years conducted 
a gun and locksmith shop. But being a 
mechanic he understood the needs of 
water works and when Decatur built a 
water works plant he became the city 
plumber. 

In 1881, when Mr. Mueller was 49 
years old, he was called on in his capac- 
ity of plumber to tap a water main. Be- 
fore the work was successfully com- 
pleted Mr. Mueller had to drive to the 
pumping station to have water shut off, 
and after the connection was made had 
to drive back to have the water turned 
on. Enough to make a good plumber 
think, way back in the days when there 
were no telephones and no automobiles 
to speed things up. 
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So it was that Mr. Mueller decided 
to invent a machine to tap a water 
main without having to shut off the 
water. The machine worked and he 
patented it and proceeded to manufac- 
ture it for the benefit of water works 
men all over the country. To make 
the cocks required for this machine as 
they should be, resulted in starting a 
small brass foundry, and now this 
branch of the Mueller Company manu- 
facture tapping and drilling machines, 
water works brass and iron goods and 
plumbing brass goods. 

The vitreous ware plant now forms 
one of the most important branches of 
the Mueller works. Here clay brought 
from Kentucky, Tennessee, New Jersey 
and even Europe is operated on and 
turned out in finished sanitary bath- 
room furniture. The plant has a capac- 
ity of turning out 500 pieces a day and 
keeps a hundred skilled workmen busy. 

Altogether 1,500 workmen share in 
the $2,000,000 annual payroll of the 
Mueller Company, which is now oper- 
ated by six sons of the founder, the 
president and general manager being 
Mr. Adolph Mueller. Mr. Hieronymus 
Mueller, inventor of the tapping ma- 
chine which is now used by practically 
90 per cent of the water works through- 
out the country died in 1900. 


Headley Emulsified Products 
Succeeds Headley Good 


Roads 


The Headley Enmulsified Products 
Company, on October first, became the 
successor to Headley Good Roads Com 
pany of Philadelphia, who for 21 years 
have manufactured emulsified asphalt 
products. The new company it is stated 
will expand this line to cover all of the 
following industrial uses: Highway 
construction and maintenance, railroad 
platforms and crossings, waterproofing, 
dampproofing and protective coatings 
for all types of structures. 

The officers of the new corporation 
are: President, Edgar S. Ross, Direc- 
tor of Research and Development of the 
old company, and formerly in charge of 
investigations on roofings and water- 
proofings at the Mellon Institute of In- 
dustrial Research; Vice-President, Par- 
mely W. Herrick, of the Herrick 
Company, Cleveland, Ohio; Vice-Presi- 
dent and Treasurer, M. W. Lefever, for 
15 years in a similar position with the 
Headley Good Roads Company; Secre- 
tary, Geo. D. Webster, Esq., of 
Cleveland. 


According to announcement the pres 
ent plant at Marcus Hook, Pa., will b 
supplemented by other manufacturing 
facilities to be located at points not yet 
determined. 


“Caterpillar” Appoints Cham- 


bers Western Manager 

H. H. Chambers has been appointed 
sales manager of the western division 
with headquarters at San Leandro, Cali- 
fornia, for the Caterpillar Tractor 
Company. 

Mr. Chambers succeeds I. E. Jones, 
who according to announcement issued 
by the company, is embarking on an 
extended trip through foreign lands in 
the interests of the export sales divi- 
sion. E. I. Stoffer, former district 
representative in Pennsylvania and 
New York for Caterpillar, will take 
Chambers’ place in the eastern division. 

The appointment of Mr. Chambers to 
his new position is announced as a 
promotion, his connection with the com- 
pany having started fourteen years ago 
as a laborer on the assembly line, 
where he spent three years. He served 
in the army during the World War and 
rejoined the Caterpillar company as a 
member of the sales promotion and 
advertising department. Later he spent 
three years as salesman and general 
manager for a Wisconsin Caterpillar 
dealer. 











. H. Chambers, Newly Appointed Western 
Sales Manager for Caterpillar Tractor Co. 
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Can you think 
of anything that 


will last longer 


than a vitrified 
clay sewer? 


CLAY PRODUCTS ASSOCIATION 
CONWAY BUILDING 
Chicago 





Sener Pipe 


WW 12-Gray 
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uick Set-up 
= 
for a short job 

Every day small jobs on the street require tem- 
porary protecting barricades like this. 
This one was made with a single board and a 
pair of TOLEDO HORSE frames. When the 
job was done, it was knocked down in just a 
few seconds, and tossed under the seat of a 
small truck all ready to set up as quickly on the 
next job. 


THE ‘= : 
TOLEDO 
HORSE 











meets all 
PATENT 
= PENDING 
requirements oe) 
of 

Aside from barricades, there 
_ are hundreds of ways every 
utility, user will find them con- 


venient, 


{ They are absolulely rigid, 
safety, and if necessary one pair 
will support twelve ton. 


They use any piece of handy 
lumber, are fully collapsible, 
and can be carried or stored 
in very small space. 


convenience 


They are indestructible and 
economy will last indefinilely, with- 


oul repairs. 


See them at your dealer’s, or write 
us for full details. 

THE 
Toledo Pressed Steel Co. 


TOLEDO :: OHIO 

















Do you mention WATER WoRKS AND SEWERAGE when writing? Please do. 





Maurer, Prominent in Wis- 
consin Highway Affairs, 
Joins Heil Company 


The Heil Co. announces the recent 
appointment of Mr. C. N. Maurer, a 
prominent figure with the Wisconsin 
State Highway Commission for the 
past ten years, as Director of the High- 
way Sales Division of the Heil Co. 


Mr. Maurer has recently been highly 
acclaimed for one of his outstanding 
achievements as traffic engineer of the 
Highway Commission namely, formu- 
lating the new Wisconsin Traffic Code 
which became effective November 4th, 
1929. 

Mr. Maurer’s first big assignment 
with the Highway Commission was the 
securing, reconditioning and distribut- 
ing of surplus war equipment to the 
counties. Over a period of six years he 
supervised the allocation of several mil- 
lions of dollars worth of surplus war 
equipment. 





| 











C. N. Maurer 


When this job was completed Mr. 
Maurer was appointed Traffic Enginee: 
of the Highway Commission. In this 
capacity he supervised the remarking 
of all Wisconsin Highways, installed 
the department to handle the weight 
law enforcement of vehicles and devel- 
oped the State Highway Arterial 
System. 


These activities over a period of 
years formed a splendid background for 
preparation of the State Traffic Code. 


Mr. Maurer is a graduate mechanical 
engineer of the University of Wiscon- 
sin. He was a First Lieutenant during 
the war with a 19 months overseas 
service record. He is a member of the 
Society of Automotive Engineers and 
Wisconsin Engineering Society; Chair- 
man of the Board of Directors of. the 
Madison, Wisconsin, American Automo- 
bile Association, and also the Wiscon- 


sin Member to the A. A. A. National 
Good Roads Committee. 

Mr. Maurer joins the Heil Co. with a 
broad understanding of Highway devel- 
opment work. His experience admir- 
ably fits him for his new work in repre- 
senting Heil Hydraulic Hoists and Heil 
All-Steel Dump Bodies for motor 
trucks. 


Hardinge Company 


Announcement 


Mr. Howard G. Wright, formerly 
chief engineer of the North American 
Cement Company, Catskill, New York, 
has joined the staff of the Hardinge 
Company as research engineer in the 
cement machinery department. Mr. 
Wright will devote a large part of his 
time to working up engineering data 
for the various classes of Hardinge 
equipment used in cement plants, ac- 
cording to announcement. 

Mr. John L. Mason, formerly sani- 
tary engineer for the Water Works 
Supply Company, San Francisco, Cali- 
fornia, has become sewage research en- 
gineer for the Hardinge Company. Mr. 
Mason collaborated in the development 
of the “Watsco” Aerator for the acti- 
vated sludge treatment of sewage, and 
has had extensive experience in the far 
west in the design and manufacture of 
mechanical equipment installed in sani- 
tation plants. 


Lockwood Hill Forms 
Equipment Company 


Announcement has been made to the 
effect that Lockwood Hill, for the past 
ten years a member of the Blackman 
Hill Company of St. Louis, Mo., has 
organized a new company to be known 
as the Hill Equipment Engineering 
Company with offices at 4620 Delmar 
Boulevard, St. Louis. 

Announcement states that the new 
organization is to have the exclusive 
sale of the products of the Lincoln 
Electric Company, and the Baker In- 


dustrial Truck Company in the St. 
Louis Metropolitan District, and the 
Eastern Missouri and Southern Illinois 
territories. The company will carry a 
complete stock of “Linc-Weld” motors 
and “Stable-Arc” welders, welding sup- 
plies, accessories and parts. 

Prior to his association with the 
Blackman Hill Company, Mr. Hill was 
assistant to price approval officer in 
the St. Louis district ordinance office of 
the U. S. Army. He also served in the 
testing and foreign departments of the 
General Electric Company, and in 
the power and mining department in 
the St. Louis district office of this 
company. 

It is said that early in Mr. Hill’s busi- 
ness career he sold the first are weld- 
ers in the St. Louis territory. He is 
a graduate of the class of 1909, Cornell 
University, where he received his de- 
gree in mechanical engineering and a 
certificate in electrical engineering. 

———$_$__—___——- 
Announcement 

The Independent Pneumatic Tool 
Company, 600 W. Jackson Boulevard, 
Chicago, announces the following or- 
ganization changes: 

Mr. Joseph P. Fletcher, manager of 
the company’s Buffalo office, has been 
appointed manager of the Philadelphia 
office to succeed the late Mr. A. L. 
Schuhl. 

Mr. W. O. Becker, who has been 
working out of the Toronto office, has 
been named as manager of the Buffalo 
office to succeed Mr. Fletcher. 

OO —— 

E. F. Doty Pump Co., Inc., manufac- 
turers of corrosion resisting pumps of 
various alloys, announce that they are 
now manufacturing rubber lined and 
covered centrifugal pumps. The sur- 
faces in contact with corrosive fluids 
are covered with rubber by B. F. Good- 
rich Rubber Co’s. “Vulcalock” process. 
These pumps have been developed in 
sizes up to 6 in. discharge. Head- 
quarters of the Doty Pump Company 
are located at 401 Ellicott Sq., Buffalo, 
New York City. 
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WATER WORKS AND SEWERAGE 
DATA SECTION 


1929 


A Data Section of Engineering Information Relating to the 

Design, Construction, Operation and Maintenance of Water 

Works and Sewerage, Compiled by Halbert P. Gillette, Editor 

of Municipal News and Water Works, Author of Handbook of 
Cost Data and Handbook of Construction Costs. 


Also Geographical Index of Dealers and Distributors 


Gillette Publishing Company 
Technical Publishers 
221 East 20th Street, Chicago, Ilinois 



































MUNICIPAL NEWS AND WATER WORKS—DATA SECTION 3 








FOREWORD 


ILLETTE PUBLISHING COMPANY presents herewith 
the first edition of the Water Works and Sewerage 
Data Section of Municipal News and Water Works. 


The Data Section has been prepared by Mr. Halbert P. 
Gillette and gives the equivalent of a 300 page handbook of 





data on the design, construction, operation and maintenance 
of water works and sewerage. 


The Data Section together with the Geographical Index of 
dealers and distributors together with the manufacturers’ 
data makes the edition a very complete and practical refer- 
ence issue. 


The demand for copies of this issue has been so great that 
the edition will be distributed to 16,000. 


The Data Section is carefully selected matter from the 
files of Municipal News and Water Works and from other 
sources named in the text. In addition, scores of letters have 
been written to secure the latest hydraulic tables and stand- 
ards and the most economical methods. In a word, the same 
conscientious work has been put into the writing of the Data 
Section as would be expected in a book devoted exclusively 
to this purpose. 
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CLASSIFIED INDEX OF PRODUCTS 


Aftercoolers, Air 
Chicago Pneumatic 
York City. ; 
Ingersoll-Rand Co., New York City. 
Sullivan Machy. Co., 819 Wrigley 
Bldg., Chicago, Il. 


Air Ducts, Steel 
Connery & Co., Inc., 


Tool Co., New 


3996 N. Second 


St., Philadelphia, Pa - 
Littleford Bros., 454 E. “Pearl St., Cin- 
nati, O. 
Air Lifts - 
Chicago Pneumatic Tool Co., New 
York, N. Y. 
Sullivan Machinery Co., 819 Wrigley 
Bldg., Chicago, Il. 


Asbestos Lead Lined Runners 
Coleman, Allan J., Chicago, II. 


Asbestos Specialties 
Philip Carey Co., 

Ash Handling Machinery - - 
Haiss Mfg. Co., Geo., New York City. 


Asphalt 
Asphalt Association, New York 
Barrett Co., New York City. 
Kentucky Rock Asphalt Co., 

Ky 


Cincinnati, O. 


City. 
Louisville, 
Chicago, I 


Chi-ago 
New York 


Servicised Products Corp., 

Standard Oil Co. of Indiana, 

Standard Oil Co. of N. Y. 
City. 

The Texas Co., 

West Process Pavement Co., 
Ky. 


New York City. 
Louisville, 


Asphalt Pavement Repair Outfits ' 
Hauck Mfg. Co., Brooklyn, N. Y. 
Littleford Bros., 454 E. Pearl St., 
Cincinnati, O. : 
The Rightway Corporation, 
Salle St., Chicago, Ill 


Asphalt Plants, Portable 
E. D. Entyre & Co., Inc., 
St., Oregon, Ill. 
Littleford Bros., 454 E. 
Cincinnati, 0. ; 
The Rightway Corporation, 
Salle St., Chicago, Ml. 


228 N. La 


63 Jefferson 
Pearl St., 


228 N. La 


Augers, Pipe ; 
Coleman, Allen, Chicago, Tl. 


xles ' 
Electric Wheel Co., Quincy, Il. 
Back- Fillers > 
American Cement Machine Co., 
Fourth St., Keokuk, Ia. 

The Baker Manufacturing Co., 506 
Stanford Ave., Springfield, Il. 
Buckeye Traction Ditcher Co., Find- 

lay, Ohio. : 
Bucyrus-Erie Co., Erie, Pa. 
Byers Machine Co., Ravenna, O. — 
Chicago Pneumatic Tool Co., New York. 
Galion Iron Works, Galion, O. 
Genre] Excavator Co., Marion, O. 
Harn schfeger Corp., Milwaukee, Wis. 
Industrial Brownhoist Co., Cleveland. 
Keystone Driller Co., Beaver Falls, Pa. 


951 E. 


Ohio Power Shovel Co., Lima, O.— 
Speeder Machinery Co., Cedar Rapids, 
a. 


Back S!opers ; ; 
Adams Co., J. D., Indianapolis, Ind. 

Bags, Paper Cement 
Bates Valve Bag Corp., 


Bar Benders & Cutters 7 
Koehring Company, Milwaukee, Wis. 
Ransome Concrete Machinery Co., Dun- 

nellen, N. 


Bar Chairs, Reinforcing | ; a 
Concrete Steel Co., .New York City. 


Bars, Iron & Steel 
Concrete Steel Co., 
Ryerson & Son, Joseph T., 

Bars, Iron & Steel Reinforcing 


American Steel & Wire Co., Chicago. 
Truscon Steel Co., Youngstown, 0. 


Chicago. 


New York City. 
Chicago. 


Batch Boxes 

Blaw-Knox Co., 603 Farmers 
Bldg., Pittsburgh, Pa. 
Heltzel Steel Form & Iron Co., 
ren, O. 

Littleford Bros., 454 E. Pearl St 
Cincinnati, O. 

Western Wheeled Scraper 
Ill. 


Batchers, Adjustable 
Blaw-Knox Co., 603 Farmers 
Bldg., Pittsburgh, Pa. 
Butler Bin Co., Waukesha, Wis. 
Erie Steel Construction Co., Erie, Pa. 
Heltzel Steel Form & Iron Co., War- 
ren, O. 
Johnson Company, C. &., 
Ill. 


Bank 
War 


Co., Aurora, 


Bank 


Champaign, 


Batcher Plants 
Blaw-Knox Co., 603 Farmers 
Bldg., Pittsburgh, Pa. 
Erie Steel Construction Co., 


B:nk 
Erie, Pa. 


teams 
Carnegie Steel Co., Pittsburgh, Pa. 
Ryerson & Son, Joseph T., Chicago. 


Searings 

Hyatt Roller Harrison, 
N. J. 

S. K. F. Industries, 

Timken Roller Bearing Co., 


Bearing Co., 


New York, N. Y. 
Canton, O. 








Binders, Paving 
American Tar Products Corp., Pitts- 
burgh, . Pa. 
Barrett Co., New York City. 
Philip Carey Co., Cincinnati, 0O. 
Kentucky Rock Asphalt Co., Louisville. 
Servicised Products Corp., Chicago. 


of Indiana, Chicag». 
of New York, New 


Standard Oil Co. 
Standard Oil Co. 
York City. 
The Texas Co., 


Bins, Storage 
Butler Bin Co., 


New York City. 


Waukesha, Wis. 


Johnson Company, C. §8., Champaign, 
Ill. 
Pioneer Gravel Equipment Mfg. Co., 
Minneapolis, Minn. 
Blades, Grader 
J. D. Adams Co., Indianapolis, Ind. 
Blocks, Tackle 
Western Block Co., Lockport, N. Y. 
Williamsport Wire Rope Co., Williams- 


port, Pa. 


Bodies, Meter Box 
Clark Co., H. W., Mattoon, II. 
Bodies, Truck 


Anthony Co., Streator, Tl. 
Galion All Steel Body Co., 
Lee Trailer & Body Co., 


Ind. 
Wood Hydraulic Hoist & Body, Detroit. 


Boilers, Steam 
Orr & Sembower, 


Boilers, Steel 
Central Foundry Co., 
R. D. Cole Mfg. Co., 
Industrial Brownhoist (Co., 


Bolts, Nails, Nuts, Rivets & Spikes 
Ryerson & Son, Joseph T., Chicago. 


Galion, O. 
Plymouth, 


Reading, Pa. 


New York City. 
Newnan, Ga. 
Cleveland. 


Books, Engr. and Tech. 
Gillette Publishing Co., 


Bowls, Cast Iron 
Fulton Tron Works Co., St. 


Chicago, I 


Louis, Mo. 


Boxes, Annealing : 
Blaw-Knox Co., 603 Farmers 
Bldg., Pittsburgh, Pa. 


Boxes, Meter 
Clark Co.. H.. W.. 
Reading Meter Repair Co., 
Pa. 


Bank 


Mattoon, Til. 
Reading, 


Braces, Trench 


Kalamazoo Fdry. & Mach. Co., Kala- 
mazoo, Mich. 
Brands, Tool 
Chicago Pneumatic Tool Co., New 
York City. 
Independent Pneumatic Tool Co., 600 
W. Jackson Blvd., Chicago, Ill. 


Ingerscll-Rand Co., ‘New York City. 
OGraetitons, Steel 
R. D. Cole Mfg. Co., Newnan, Ga. 
Connery & Co., Inc., 3996 N. Second 
St., Philadelphia, Pa. 
Littleford Bros., 454 FE. 

cinnati, O. 


Pearl St., Cin 


rick 
Hydraulic-Press Brick Co., St. 


Louis, 
Mo. 
National Paving Brick Mfrs. Assn., 
Washington. 
Brick, Enamel 
Hydraulic-Press Brick Co., St. Louis, 


Mo. 
Brick Loaders and Unloaders 
Haiss Mfg. Co., Geo., New 
Brick, Mosaics 


York City. 


Hydraulic-Press Brick Co., St. Louis, 
Co. 
Brick, Paving 
National Paving Brick Mfrs. Assn., 
Chicago, 
Brick. Salt Glaze 
Hydraulic-Press Brick Co., St. Louis, 
Mo. 
Brick, Vitrified 
National Paving Brick Mfrs. Assn., 
Chicago. 
Bridges : 
Pittsburgh-Des Moines Steel Co., Pitts- 
burgh, Pa. 
Bridge Accessories 
Armco Culvert & Flume Co., Middle- 
town, O. 
Inland Steel Co., 38 South Dearborn 


St., Chicago, Il. 


J. T. Ryerson & Sons, Chicago. 
Wood Steel Co., Alan, Conshohocken, 
Pa. 
Bridges, Suspension 
John <A. Roebling’s Sons Co., Tren- 
ton, N. J. 
Buckets, Back Filling 
Garst Mfg. Co., Chicago. 
Buckets, Clam Shel 
Blaw-Knox Co., " 503 Farmers’ Bank 


Bldg., Pittsburgh, Pa. 
Erie Steel Construction Co., Erie, Va. 
Haiss Mfg. Co., Inc., Geo., New York. 
Hayward Co., New York City. 
Industrial Brownhoist Corp., Cleveland. 
Link Belt Co., 2045 W. Hunting Park 
Ave., Philadelphia, Pa.; 300 W. 
Pershing Rd., Chicago, Il. 
Orton Crane & Shovel Co., Chicago, 111. 
William Co., G. H., Erie, Pa. 





Buckets, Concrete 


Insley Mfg. Co., Indianapolis, Ind. 


Ransome Concrete Mchry. Co., Dun- 
nellen, N. 

Buckets, Contractors 

Blaw-Knox Co., 603 Farmers Bank 
Bldg., Pittsburgh, Pa. 

Buckets, Dragline 

Blaw-Knox Co., 603 Farmers Bank 


Blidg., Pittsburgh, Pa. 
Harnischfeger Corp., Milwaukee, Wis. 
Hayward Co., New York City. 


Williams Company, G. H., Erie, Pa. 

Buckets, Dredging and Excavating 
Blaw-Knox Co., 603 Farmers Bank 
Bidg., Pittsburgh, Pa. 

Garst Mfg. Co., Chicago. 

Haiss Mfg. Co., Inc., Geo., New York. 


Link Belt Co., 2045 W. Hunting Park 
Ave., Philadelphia, Pa.; 300 W. 
Pershing Rd., Chicago, lil. 

Marion Steam Shovel Co., 
Ohio. 

Osgood Company, Marion, O. 

Sauerman Brothers, Inc., 438 S. Clin- 
ton St., Chicago, Ill. 

The T. L. Smith Co., 32nd St., 
Milwaukee, Wis. 

Williams Co., G. HL, 


Marion, 


1031 


Erie, Pa. 


Buckets, Excavating 
Haiss Mfg. Co., Geo., New York City. 
Harnischfeger Corp., Milwaukee, Wis. 
Buckets, Orange Peel 


New York City. 


Hayward Co., 
Erie, Pa. 


G. H. Williams Co., 
Buckets, Self Filling 


Pioneer Gravel Equipment Co., Min- 
neapolis, Minn. 
Building Paper 
Barrett Co., New York City 
Buildings, Steel 
Blaw-Knox Co., 603 Farmers Bank 


Bldg., Pittsburgh, Pa. 

Bulldozers f 

The Baker Manufacturing Co., 506 
Stanford Ave., Springfield, Tl. 


Trackson Co., Milwaukee, Wis. 


Western Wheeled Scraper Co., Aurora, 
Til. 


Burners, Furnace 
Aeroil Burner Co., Union Hill, N. J. 
Hauck Mfg. Co., Brooklyn, N. Y. 


Bushings, Cast tron : 
Fulton Iron Works Co., St. Louis, Mo. 

Cableways ; , 
American Steel & Wire Co., Chicago. 


New York City. 
Elizabeth, N. J. 
Clin- 


Hayward Company, 

Lidgerwood Mfg. Co., 

Sauerman Brothers, Inc., 438 8S. 
ton St., Chicago, IM. 

Wickwire Spencer Steel Co., New 
York City. 


Cableway Excavators 
(See Excavators, 


Calcium Chloride 

Columbia Products Co., 
Sales Agents Special 
lumbia Chemical Division, 


Plate Glass Co, 
Dowflake Chemical Co., Midland, Mich 


Cableway.) 


Barberton, O. 
Products, Co- 
Pittsburgh 


Pittsburgh Plate Glass Co., Barberton, 
Ohio. 

Semet- is ad Co., 61 Broadway, New 
York, F 


Y. 
Solvay Shies Corp., New York City. 
Calking Machines 
Chicago Pneumatie Tool Co., 6 
44th St., New York City. 
Ingersoll-Rand Co., New York City. 
Schramm, Inc., West Chester, Pa. 
Sullivan Machinery Co., 819 Wrigley 
Bldg., Chicago, Tl. 


East 


Capstans, Windlasses and Winches 
American Hoist & Derrick Co., 93 
South Robert St., St. Paul, Minn. 
Bay City Fdy. and Machine Co., Bay 
City, Mich. 
Fulton Iron Works Co., St. Louis, Mo 
Lidgerwood Mfg. Co., Elizabeth, N. J. 


Car Pullers 
Lidgerwood Mfg. Co., 


Car Steps, Safety 
Blaw-Knox Co., 603 
Bldg., Pittsburgh, Pa 


Elizabeth, N. J. 
Farmers Bank 


Cars, Rwy. 
Fairbanks Morse (Co., Chicago, Il. 
Western Wheeled Scraper Co., Aurora, 
Til. 


Cars, Industrial V Dump 
Insley Mfg. Co., Indianapolis, Ind. 
Littleford Bros., 454 E. Pearl St, 
Cincinnati, O. 


Carts, Concrete 
Insley Mfg. Co., 
Ransome Concrete 

nellen, N. 


Indianapolis, Ind. 
Mchry. Co., Dun- 


Casings, Wel 
Armco & Culvert Mfrs. 
town, O. 


Castings, Builders 
Clark Co., H. W., 


Assn., Middle- 


Mattoon, III. 





Castings, 


Building 
Fulton Iron Works Co., St. 


Castings, Grey iron 


Fulton Iro 


mn Works Co., 


Castings, Iron & Steel 
American Casting Co., 


Central Foundry Co., 
— Iron 


Clark Co., 
R. D. Col 


Klauer Mfg. Co., 


H. W.. Ma 
e Mfg. Co., 


Loui 


St. Loui 


~ 


8, Mo. 


8, Mo. 


Birmingham, 


Harr’ 


New York City. 
& Steel Ca. 


isburg, 


ttoon, Ill. 


Newnan, 
Dubuque, Ia. 


McWane Cast Iron Pipe Co., Bi 


ham, Ala. 


Ga. 


rming- 


Marion Steam Shovel Co., Marion, 
Ohio. 

Pacitic tee Cast Iron’ Pipe Co., 
Prova, ah. 

; a * Ridaelt Co., Bueyrns, O. 

Geo. H. Smith Steel Casting Co., Mil- 
waukee, Wis. 

—_ Bend Fdy. Co., South Bend, 
nd. 

U._S. Cast Iron Pipe & Fdy. Co, 
Burlington, N. J. 

Western Crucible Steel Casting Co., 


Minneapolis, Minn. 


Wood, R. 


D. & Co., 


Castings, Municipal 


Clark Co., 


Fulton Iron Works Co., St. 


Castings, Se 


nm. W., 


mi-Steel 


Fulton Iron Works Co., 


Castings, 
Central 
Clark Co., 
James B. 

Talman 


Klauer Mfg. Co., 


H. W., Ma 
Clow & So 
Ave., Chicag 


Philadelphia, Pa. 
Mattoon, II. 
louis, Mo. 


St. Louis, Mo. 


Street and Sewer 
Foundry Co., 


New York City. 
ttoon, TIL. 
ns, 201-299 N. 


o, Ill. 


Dubuque, Ia. 


— Bend Fdy. Co., South Bend, 
nd. 
U. S. C. I. Pipe & Fdy. Co., Bur- 
lington, N. J. 
R. D. Wood & Co., Philadelphia, Pa. 
Catch Basins, Corrugated tron 
Armco Culvert Mfrs. Assn.. Middle 
town, QO, 
Catch Basin Covers 
Central Iron & Steel Co., Harrisburg, 
"a. 
H. W. Clark & Co., Mattoon, Ii. 


Galion 
U. 


S. Cast 


Iron Works, 


Burlington, N. J. 


Cement 
Philip Ca 


International Cement Corp., 
Y 


a’. . 
Marquette 


1. 
Mo. Portl 
Mo. 


rey Co., 


Cement Mfg. 


and Cement 


Galion, O. 
Iron Pipe & Foundry Co., 


Cincinnati, 
New York, 


ca. ¢ 
Co. 


Universal Portland Cement Co., 
1. 


la Salle St., 


Cement Guns 


Cement-Gi 


in Co., Ine., 


Cement-Making Machiner 


Allis-Chalmers 


Cementation 


Process 


Dravo Contracting Co., 


Centers, Steel, 


Blaw-Knox Co., 603 


Bidg., 


Chain, 
Link Belt 


Pittsburgh, 


Steel & Malleable 
Co., 2045 W. 


Ave., Philadelphia, 


Pershing Rd., 


y 
Mfg. Co., 


Chicago, 


Chicago, 


0. 


hicago, 
Louls, 


208 S. 


Tl. 


Milwaukee. 


Pittsburgh, Pa. 


Collapsible 


Farmers 


Huntin 


Bank 


a Park 


Pa.; 300 W. 


Chicago, TL. 


Farmers 


Chemical Feeding aera 
Bacharach & E. V 
City, Mo. 
Chimneys 
Blaw-Knox Co., 603 
Bidg., Pittsburgh, 
Rk. D. Cole Mfg. Co., 


Connery ¢ 
Littleford 
cinnati, 


Chloride of 


Newnan, 


‘ompany, Philadelphia. 


Bros., 454 E. 


0. 
Lime 


Dow Chemical Co., Mi 


Chlorine, 
Hooker 


Chlorinators 


Liquid 
Electrochemical Co., 


Pearl St., 


dland, M 


Kansas 


Bank 


Ga. 


Cin- 


New York. 


Paradon Mfg. Co., Arlington, N. J. 
Wallace and Tiernan, Newark, N. J. 
Chutes, Concrete 
Insley Mfg. Co., Indianapolis, Ind. 
Ransome Concrete Mehry. Co., Dun 
nellen, N. J. 
Clarifiers 
Dorr Co., New York City. 
Clay, Fire 
Clay Products Assn., Chicago. 
Clay Spaders 
Chicago Pneumatie Tool Co., 6 East 
44th St., New York City. 
Sullivan Machinery Co., 819 Wrigley 


Bldg., 


Cleaners, C 
Coleman, 


C:oset Cleaner, Ch 


Coleman, 
Clutches 


Chicago, Tl. 


Flexible Wire 
Chicago, IIL. 


loset, 
Allan, 


Cc 





Allan, 


Brown-Lipe Gear Co., 


Twin Disc 


Clutch Co., 


v 


Chicago, Ill. 


Syracuse, 
Racine, 


N. Y. 
Wis. 
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CLASSIFIED INDEX OF PRODUCTS 


Coal & Ore-Conveying Machy. Conveyors, Belt Cranes, Road c 2 ‘ 
Byers Mch. Co., Ravenna, Ohio. Allis-Chalmers Mfg. Co., Milwaukee. Bucyrus-Erie Co., Erie, Pa. a ee 2. 
ae Sa, oo. ms. 5 — ae Rn a — —_ Western Rd. Mechy. Co., Chi- The Byers Machine Co., Ravenna, O. U. S. Cast Iron Pipe & Foundry Co., 
, x rig gig A a ro i ; Cranes, Shovels Burlington, N. 
we Degg A a. oe ow. ieltee feos Wasa Galion, a Manitowoc Engineering Wks., Mani- Wheeling Mold & Foundry Co., Wheel- 
Pershing Rd., Chicago, Ill. Good Roads Machinery Co., Kennett towes, Wis. — Sv 

Coal-Storage Systems Square, Pa. Cranes, Steam Cups, Suction & Force 
Lidgerwood Mfg. Co., Elizabeth, N. J. Haiss Mfg. Co., Inc., Geo., New York Industrial Brownhoist Corp., Cleveland. Coleman, Allan, Chicago, Tl. 
. rue oe — City Thew Shovel Co., Lorain, 0. Curb Boxes 


link Belt Co., 2045 W. Hunting Park . . ~~ . 
ave, Philadelphia, Pa.: 300 ‘W. Link Belt Co., 2045 W. Hunting Park | Cranes, Traveling . W. Clark Co., Mattoon, Tl. 


Pershing Rd., Chicago, Ill Ave, Philadelphia, Pa.; 300) W. American Hoist & Derrick Co., 93 Mueller Company, Decatur, Tl. 
Sauerman Brothers, Inc., 438 S. Clin- Pershing Rd., Chicago, Il. South Robert St., St. Paul, Minn. Reading Meter Repair Co., Reading, 
ton St., Chicago, Il. N. P. Nelson [ron Works, et Bloom- Harnischfeger Corp., Milwaukee, Wis. a. i. 
field Ave., Passaic, N. : Industrial Brown Hoisting Co., Cleve- S. E. T. Valve & Hydrant Co., New 
Cofferdams, Steel : , Pioneer Gravel mies “Mfg. Co., land, O. York, N. Y. 
Bethlehem Steel Co., Bethlehem, Pa. Minneapolis, Minn. Speeder Machinery Corp., Cedar Rap- 
Column Form Smith Engineering Works, 82 Capitol ; ‘ D Curbs, Steel Protected ; 
? : P ~ ee ids, Ia. Concrete Steel Co., New York City. 


Blaw-Knox Co., 603 Farmers Bank Drive, Milwaukee, Wis. 

Bldg., Pittsburgh, Pa. Conveyors, Belt & Chain Cranes, Wrecking i : — Cutter, Gauge Glass 
Celene, Wressing Chain Belt Co., Milwaukee, Wis. Industrial Brown Hoisting Co., Cleve- | Coleman, Allan, Chicago, Ml. 
Ryerson & Son, Jos. T., Chicago. Haiss Mfg. Co., Geo., New York City. 4 Cutters, Asphalt 
Industrial Brownhoist Corp., Cleveland. | Crawler Attachments Chi Pneumatic Tool Co., New 

Columns, Cast tron Conveyors, Brick Haiss Mfg. Co., Inc., Geo., New York 7 
Fulton Iron Works Co., St. Louis, Mo. Haiss Mfg. Co., Geo., New York City City. Littleford Bros., 454 E. Pearl St 
U. S. Cast Iron Pipe & Fdry. Co., ‘ o an ; Trackson Co., 533 Clinton St., Mil- ttlefor “ts , ies 
Conveyors, Bucket - ae sie ds Cincinnati, 


Burlington, N. J. : ‘ . vaukee, Wis. 
. Haiss Mfg. Co., Inec., Geo., New York waukee n 
Compressors, ie, Beaw Duty Industrial Brownhoist Corp., Cleveland. | Crimpers, Cap ‘ — oe. Company, Cincinnati, 0. 
Allis-Chalmers Mfg. Co., Milwaukee. Pioneer Gravel Equipment Mfg. Co., E. I. DuPont de Nemours & Co., Wil- Ceresit Waterproofing Co., Chicago, Ill. 
7 Tool Co., New Minneapolis, Minn. mington, Del. Derrick Suingare 
0 f. 

Domestic Engine & Pump Co., Ship Coqveners,, Pestatte ia m Copeere ane he en American Hoist & re &. . 98 
pensburg, Pa. erier-csreene ©0., Aurore, I. A ROee SSE. he ne ¥ South Robert St., St. Pau inn. 
Independent Pneumatic Tool Co., 690 Pennies Mfg. Co., Geo., New York City. — Western Rd. Mchy. Co., Chi- Lidgerwood Mfg. Co., Elizabeth, N. J 

Jackson Blyd., Chicago, Il. onveyors, Units ~ aes — z in 

Ingersoll Rand Co., New York City. Pioneer Gravel Equipment Mfg. Co., —e Crusher & Equipment Corp., Gunite ent fone Oe Co., 93 

K. Clutch & Mach. Co., Columbia, Minneapolis, Minn. 22 S. Michigan Ave., Chicago, Ill. - St. Paul, Min 

, Bay City Fdry. & Mech. Co., Bay City South Robert St., St. Paul, n. 
sed Inc., West Chester, Pa Coolers, Water Mich. TE ner : Byers Mch. Co., Ravenna, Ohio. 
Sullivan Machinery Co., 819 Wrigley “i. ar ee eee as ee Os OY Oh... Dit<. — ee ee 
” ~ . ~~ . cago ° :, > " 

B ., Chic . Wm. , nett Square, Pa. 4 ee , 
vom ion te. 1423 Dayton St., | Corner Bead Metal Iowa Manufacturing Co., Cedar Rapids,  t. -. — yy 
Chicago, I. Concrete Steel Co., New York City. ., eRe — iain 
) deantiehs, Gieaeies Smith Engineering Works, 82 Capitol ——— Brown Hoisting Corp., Cleve 
Gaperpeme, Alr, Portable Geo. H. Snell, Attleboro, Mas Drive, Milwaukee, Wis. . Ind 

H. & E. Manufacturing Co., Mil pa : piers eer Universal Road Machinery Co., King- Insley "Mfg. Co., Indianapolis, Ind. 

‘waukee, Wis. Couplings, om a ey ston, N. Y. Lidgerwood Mfg. Co., Elizabeth, N. J 
Chicago Pneumatic Tool Co., New Clark Co., W., Mattoon, 1. Wheeling Mold. & Fdy. Co., Wheel- | Diamond Floor Plates 

York City. : ae ae Couplings, ies (One Piece) ing, W. Wood Steel Co., Allan, Conshohocken, 
a gg ~w & Pump Co., Ship Clark Co., H. W., Mattoon, TI. — Wheeled Scraper Co., Aurora, Pa. 

pensbD ° . 

a a ’ . Covers, Manhole Diesel Engines 
e ¢- oN Bid. Chicse 1 i a (See Manhole Covers) Crushers, Gyratory Chicago Pneumatic Tool Co., New York 
Ingersoll-Rand Co., New York City Cranes, Crawling Tractor Allis-Chalmers Mfg. Co., Milwaukee, Cit 
Novo Engine (Co., 220 Porter St Harnisehfeger Corp., Milwaukee, Wis. Austin ao Road Mach. Co., Chi- Fairbanks- Morse & Co., Chicago. 
, Mich. 7 Koehring Company, Milwaukee, Wis. cago, Tl. ; 3 rs, Trench and Clay 
0K hatch Mach. Co., Columbia, — Be Rath sa a, ~~ — ._oo— ——. 82 Capitol Pthice go Pneumatic Toot Co., New York 

Pa. ye., lilade nia, a.; oO a ave, 3 y e, le Cit 
Schramm, Inc., West Chester, Pa. Pershing Rd., Chicago, Il. Crushers, Portable, with Eleva nd Ingertoll- Rand Co., New York City. 
Sullivan Machinery Co., 819 Wrigley ae Steam Shovel Co., Marion, Screens . veatltn Sullivan Machinery Co., 819 Wrigley 
_Bidg., Chicago, ML 4 " og a Bakstad Crusher & Equipment Corp, Bldg., Chicago, Ml. 

Yeomans Bros, Co., 1423 Dayton St., Universal (cans O65, Loniia. Ohio 122 S. Michigan Ave., Chicago, Ill. | Diggers, Pneumatic 

Chicago, Hl. oy : ; Good Roads Machinery Co., Inc., Ken Chicago Pneumatic Tool Co., New York 
Cranes, Creeper : nett Square, Pa. City. 
oe 1423 Dayton St Industrial Brownhoist Corp., Cleveland. lowa Manufacturing Co., Cedar Rapids, Independent Pneumatic Tool Co., 600 
Chicago, Il. aaa eae """ | Cranes, Diesel la. : ath W. Jackson Blvd., Chicago, Ml. 
° : Link Belt Co., 2045 W. Hunting Park Pioneer Gravel Equipment Mfg. Co., Diggers, Post Hole 
Concrete Breakers Ave., Philadelphia, Pa.; 300 W. Minneapolis, Minn. 4 - 7 
: . , er Buda Company, Harvey, Tl. 
Chicago Pneumatic Tool Co., New York. Pershing Rd., Chicago, lil. Smith Engineering Works, 82 Capitol . E 
Schramm, Inc., West Chester, Va Cranes, Electric . Drive, Milwaukee, Wis. Cee, THe Ditcher Co Find 
oe egg cea 819 Wrigley Harnischfeger Corp., Milwaukee, Wis. = Wheeled Scraper Co., Aurora, eg ion Ditche ee 
« 1. 1icago, eatin oes Reteatis ; a ° 
: — | oie Pek Universal Road Machinery Co., King- | Dip, Sewer & Basin 
Cogeete, Suriee o iii wm aoe Philadelphia. Pa.; 300 W ston, N. Y. Coleman, Allan, Chicago, Ill. 
. mnie o.. Midland. Mich. be F a, cg é k 

Philade tphio Quasi Co : Philadelphia Pershing Rd., Chicago, Tl Crushers, Rock . . Dipper Teeth 

Semet-Solvay Co., 61 Broadway, New Marion Steam Shovel Co., Marion, O. Allis-Chalmers Mfg. Co., Milwaukee. Western Crucible Steel Castings Co., 

. York. N.Y , . os Thew Shovel Co., Lorain, Ohio. — eee Road Machinery Co., Minneapolis, Minn. 

Universal Crane Co., Lorain, Ohio. ricago, . aan Distributors, Pressure Oil 
—— West New York, | Cranes. Gasoline ans Michigan Peg tn (See Road Oilers, Pressure) 
Aerol urner’ Co., on | NeW ee Buckeye Traction Ditcher Co Find- Bao: A wag ; p “ oe i il 
N. J. ; . e Good Roads Machinery Co., Inc., Ken- Ditchers, Railway ; 

Hauck Mfg. Co., Brooklyn, N. Y. lay, Ohio. ’ : ‘ = nett Square, Pa. American Hoist & Derrick Co., 93 

Littleford Bros., 454 E. Pearl St Harnischfeger Corp., Milwaukee, Wis. Gruendler Patent Crusher & Pulverizer South Robert St., St. Paul, Minn. 

"eaieeeel a , _ F en. Ses Industrial Brownhoist Corp., Cleveland. Co., St. Louis, Mo. Industrial Brown Hoisting Corp.. 

a Link Belt Co., 2045 W. Hunting Park Iowa Mfg. Co., Cedar Ra Cleveland, Ohio. 
hi ; b pids, Ta. eveland, q 
Concrete Making Machinery Are., Se _Pa.: 300) OW. Smith 2 en Works, 82 Capitol The Marion Steam Shovel Co., Marion, 

Koehring Company, Milwaukee, Wis. * ga Re - Chicago, MN. Drive, Milwaukee, Wis. Ohio. 

Ransome Concrete Mehry. Co., Dun- —. — ee . “ar 0. Universal Road Machinery Co., King- Ditching Machinery 

nellen, N. J oo asad hay ogy ot “% . ston, N. Y. (See Excavators.) 

lew shove 0., rain, . Jes 4 2 $ 2» ¥ 
Gasanin Mts Cranes, Mb = Wheeled Scraper Co., Aurora, Dock Loading Machinery 

(See Mixers, Concrete.) Harnisehfeger Corp., Milwaukee, Wis. i —— —_ bs ao Ww. Hunting ~~ 

‘ ; : Crushers, Repairs ve., lladeiphia, a.; 
eis Ceaas Gol.. Mew Sent oy - eee Co., 93 | _ Fulton Iron Works Co., St. Louis, Mo. NE ee SE Se 
, ay South Robert St., St. Paul, Minn. | Culverts, Cast tron Drafting Machines 


Concrete Placing Machinery Bay City Dredge Works, Bay City, Fulton Iron Works Co., St. Louis, Mo. Warren-Knight Co., 136 N. 12th St., 
Insley Mfg. Co., Indianapolis, Ind. Mich 


U. S. Cast Iron Pipe & Fdry. Co., Philadelphia, Pa. 
Jaeger Machine Co., 222 Dublin Ave., Bay City Foundry & Machine Co., Bay Burlington, N. J. Draglines 
Columbus, 0. : City, Mich. 4 Culverts, Corrugated Bucyrus-Erie Company, Erie, Pa. 
Ransome Concrete Mach. Co., Dun Bueyrus-Erie Company, Erie, Pa. American Casting Co., Birmingham. Harnischfeger Corp., Milwaukee, Wis. 
nellen, N. J Byers Mch. Co., Ravenna, O. Armco Culvert Mfrs. Assn., Middle- Industrial Brownhoist Corp., Cleveland. 
Concrete Proportioning Equipment Harnischfeger Corp., Milwaukee, Wis. town, 0. Koehring Company, Milwaukee, Wis. 
Dravo Equip. Co., Pittsburgh. a a a... ' Galion Iron Works. Galion, 0. — — Co., Beste, 0. 
+ ndustrial Brownhoist Corp., Cleveland. Toncan Culvert Mfrs.’ Assn., Mas- ioneer Grave uipment g. Co., 
Cenerte Rae chins Koehring Co., Milwaukee, Wis. — ‘ oe = Minneapolis, Minn. 
Concrete Steel Co., New York City. Link Beit Co... 2085 W. Hunting Park | cutverts, Motel Thew Shovel Co., Lorain. O. 
Ryerson & Son, Joseph T., Chicago et eo, . si 300 W. Armco Culvert & Flume Mfrs. Assn., Universal Crane Co., Lorain, 0. 
Truscon Steel Co., Youngstown, Pa Marian Steams hovel ving kia. a Middletown, O. Drags, Road 
Wickwire Spencer Steel Co., New York a ee ee ae Austin Western Rd. Mehy. Co., Chi- J. D. Adams Co., Indianapolis, Ind. 
Orton Crane & Shovel Co., Chicago. sega Burch Corporati Crestline, O. 
Concrete, Surface Osgood Company, Marion, O Cann. : rporation, Crestsine, U. 
Concrete Surfacing Machy Co Cin Speeder Machinery Co Cedar Rapids U.S. Cast Iron Pipe & Fdy. Co., Klauer Mfg. Co., Dubuque, Is. 
cinnati, Ohio. , -~ ; ’ — Birmingham, Ala ; Western Wheeled’ Scraper Co., Aurora, 
Condensers Thew Shovel Co., Lorain, O. R. D. Wood & Co., Philadelphia, Pa. Dee 
Chicago Pneumatic Tool Co.. New York Trackson Co., 533 Clinton St., Milwau- | Culverts, Nestable & Riveted, Corrugated | Drain Pipe 
Ingersoll-Rand Co., New York City. — kee. Armco Culvert Mfrs. Assn., Middle Armco Culvert Mfrs. Assn., Middle- 
Manistee Iron Works, Manistee, Mich. Universal Crane Co., Lorain, 0. town, ©. ’ town, 0. 
Condensers, Steam Cranes, Motor-Truck Toncan Culvert Mfrs. Assn., Mas- Drain Traps 
Bay City Foundry & Machine Co., Bay sillon, 0. Clark Co., H. W., Mattoon, Il. 


Allis-Chalmers Mfg. Co., Milwaukee, ; 

Wis. es (= — City, Mich. Culvert Stock, Copper Alloy Drainers, Cellar 
American Well Works, Aurora, Tl. Byers Mech. Co., Ravenna, O. Inland Steel Co., 38 South Dearborn The Economy Pumping Machy. Co., 
DeLaval Steam Turb. Co., Trenton, Orton Crane & Shovel Co., Chicago, T1. St., Chicago, Il. Chicago, Tl. 
= 3 Harnischfeger Corp., Milwaukee, Wis. Culverts ; 

1d , ’ . . : rains, Perf 

Ingersoll-Rand Co., New York City Universal Crane Co., Lorain, 0. American Casting Co., Birmingham. =. pny ag Middletown, 

Contractors Cranes, Overhead Burch Corporation, Crestline, Ohio. Ohio. ‘ 


Cement Gun Constr. Co., Chicago. Harnischfeger Corp., Milwaukee, Wis. Cast a Pipe Research Bureau, Chi- Drawing Materials 
Gunite Construction Co., Ch j cage v ate 
i € on on licago. Cranes, Repair Galion — Works & Mfg. Co., Galion Warren-Knight Co., 136 N. 12th St., 


Contractors, Diamond Drill Prospecting Fulton Iron Works Co., St. Louis, Mo. Ohio. “ , Philadelphia, Pa. 
ullivan achy Co., 819 Wrigley | Cranes, Revolving Good Roads Mehy. Co., Inc., Kennett i 
Bidg.. Chicago, 1 Page Engineering Co., Chicago, II. " Square, Pa. eee oe - Bds. Drg.) 
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Dredges 
Bay City Dredge Works, Bay City, 
Mich. 
Bucyrus-Erie Company, Erie, Ta. 
Hayward Co., New York, N. Y. 
Industrial Brown Hoisting Corp., 
Cleveland, O. 
Lidgerwood Mfg. Co., Elizabeth, N. J. 
The Marion Steam Shovel Co., Marion, 
Ohio. 
Norborn Engineering Co., Darby, Pa. 
Osgood Company, Marion, Ohio. 
Dredges, Dipper 
Bucyrus-Erie Company, Erie, Pa. 
Erie Steam Shovel Co., Erie, Pa. 
Harnischfeger Corp., Milwaukee, Wis. 
Link Belt Co., 2045 W. Hunting Park 
Ave., Philadelphia, Pa.; 300) W. 
Pershing Rd., Chicago, Tl. 
Osgood Company, Marion, Ohio. 
Dredges, Hydraulic 
Bucyrus-Erie Company, Erie, Pa. 
Marion Steam Shovel Co., Marion, O 
The Norborn Engineering Co., Darby, 
Pa. 
Drill! Column & Mountings 
Ingersoll-Rand Co., New York, N. Y. 
Drilling, Contractors’ Test 
Sullivan Mach. Co., 819 Wrigley 
Bldg., Chicago, Ill. 
Drills, Air 
Chicago Pneumatic Tool Co., New York, 
Ingersoll-Rand Co., New York, N. Y. 
Schramm, Inc., West Chester, Pa. 
Sullivan Machinery Co., 819 Wrigley 
Bldg., Chicago, Hl. 
Drills, Air Hammer 
Chicago Pneumatic Tool Co., New 
York, N. Y. 
Ingersoll-Rand Co., New York, x. ¥. 
Schramm, Ine. West Chester, Pa. 
Sullivan Machinery Co., 819 Wrigley 
Bldg., Chicago, Il. 
Drills, Blasthole 
Buda Company, Harvey, Ill. 
Drills, Core 
Ingersoll-Rand Co., New York City. 
Keystone Driller Co., Beaver Falls, Pa. 
Sullivan Machinery Co., 819 Wrigley 
Bldg., Chicago, Ill. 
Drills, Concrete 
Chicago Pneumatic Tool Co., New 
York, N. Y. 
Ingersoll-Rand Co., New York, N. Y. 
Schramm, Inc., West Chester, Va. 
Sullivan Machinery Co., 819 Wrigley 
Bldg., Chicago, Il. 
Drills, Diamond Core Prospecting 
Sullivan Mach. Co., 819 Wrigley 
Bidg., Chicago, Ill. 
Drills, Earth 
Buda Company, Harvey, Il. 


Schramm, Inc., West Chester, 


Drills, Earth—Fence Post 
Buda Company, Harvey, II. ~ & Buff Mfg. Co., Jamaica Plain, 
~ Mass. 
Drills, Pavement, Core Test : Warren-Knight Co., 136 N. 12th St., 
Sullivan Machy. Co., 819 Wrigley Philadelphia, Pa. 
Bldg., Chicago, Il. 
Drills, Posthole Engineers _ 
Buda Company, Harvey, Ill. (See Directory of Engineers. ) | a 
Dri, Prospecting "he Mine, we 
Ingersoll-Rand Co., New York, N. Y ale Sm vie 
Sullivan Machinery Co., 819 Wrigley | Engineers’ and Draftsmen’s Instruments 
Bldg., Chicago, Il and Supplies 
Drills, Railway Track Kern Company, New York City. 
= D is ee Tool Co., New] Engines, Corliss 
or , y cS > $ j 
oe... Rand Co., New York, N. Y. Fulton Iron Works Co., St. Louis, Mo 
Schramm, Inc. West Chester, Pa. Engines, Deep Well Pumping 
Drills, Rock American Well Works, Aurora, ITI. 
Chicago Pneumatic Tool Co., New] Engines, Derrick Swinging 
York City. American Hoist & Derrick Co., 93 
Ingersoll-Rand Co., New York City. South Robert St., St. Paul, Minn. 
0. Clutch & Machy. Co., Colum- | Engines, Diesel 
_ bia, Pa. P : Allis-Chalmers Mfg. Co., Milwaukee. 
Schramm, Inc., West Chester, Pa. Chicago Pneumatic Tool Co., New York. 
Sullivan Machinery Co., 819 Wrigley Fairbanks. Morse & Co., Chicago, Lil. 
Bidg., Chicago, Il. Fulton Iron Works Co., St. Louis, Mo. 
Drill Sharpeners Hercules Motors Corp., Canton, O. 
Schramm, Inc., West Chester, Pa, Engines, Gas, Gasolin 
Sullivan Machinery Co., 819 Wrigley Milis- Chalmers ag , 
Bldg., Chicago, Ill. Buda Co., Harvey, Tl. 
Drill Steel, Furnaces c. H. & E. Manufacturing Co., Mil 
Sullivan Machinery Co., 819 Wrigley waukee, Wis. 
Bidg., Chicago, Tl. Chicago Pneumatic Tool Co., New York. 
Drill Steel, Rock evened Engineering Co., Clinton, Ia. 
Chicago Pneumatic Tool Co., New omestic Engine & Pump Co., Ship 
York, N. _penburg, Pa. ’ ; 
tnguacit-nied Co.. Mow York, ©. ¥.| Mecwie When Co. Gung. lm. 
S-tievanen. tee. West Chester, Pa. Fairbanks, Morse & Co., Chicago, Ml 
Sullivan’ Machinery Co., 819 Wrigles Fulton Iron Works Co., St. Louis, Mo. 
Bld Chicago, Ingersoll-Rand Co., New York, N. Y. 
e- hicago, Il Novo Engine Co., 220 Porter St., I 
Drums, Counterwelght _ sing. Mich. saaaiciesee 
Pha onsige Co., New York City. Waukesha Motor Co., Waukesha, Wis. 
rums, Holding : Engines, Hoistin 
Blaw-Knox Co., 603 Farmers Bank y rene Mines Hott & Derrick Co., 93 
mw Pittsburgh, Pa. ae South Robert St., St. Paul, Minn. 
ayward Co., New York City. Clyde Iron Works Sales Co., Duluth, 
Dry Chemical Feed Machines Minn. 
Bacharach & Co., Ww Kansas Fairbanks Morse & Co., Chicago, II. 
City, Mo. Engines, Kerosene 
Oryers Chicago Pneumatic Tool Co., New 
Blaw-Knox Co., 603 Farmers Bank York, N. 
Bldg., Pittsburgh, Pa. International Harvester Co., of Ameri- 
Oryers, Sand, Portable ca, Chicago, Il. 
Aeroil Burner Co., Inc., West New| Engines, Oil 
_ York, N. J. Allis-Chalmers Mfg. Co., Milwaukee 
Connery & Co., Ine., 3996 N Second Chicago Pneumatic Tool Co., N 
St.. Philadelphia, Pa. York, N.Y. 
Jos. Honhorst Company, Cincinnati, O Fairbanks Morse & Co., Chicago, Tl. 
Littleford Bros., 454 E. Pearl St.. Fulton Iron Works Co., ‘St. Louis, Mo. 
Cincinnati, O. Ingersoll-Rand Co., New York, N. Y. 





CLASS 


Dump Bodies 


Anthony Co., Streator, Tl. 
Hercules Products Co., Evansville, Ind. 
Hughes-Keenan €., Mansfield, 0. 
~ _— & Body Co., Plymouth, 
na, 
Wood Hydraulic Hoist & Body Co., 
Detroit, Mich. 
Dump Wagons 
J. D. Adams Co., Indianapolis, Ind. 
Austin Western Road Mchy. Co., Chi- 
cago. 
Dust Control 
The Barrett Co., New York, N.Y. 
Dow Chemical Co., Midland, Mich. 
Standard Oil Company, of Ind., Chi- 
eago, Il. 
at Oil Co. of N. Y., New York. 
The Texas Company, New York, N. Y. 
Dynam 
E. 1. SyuPont de Nemours & Co., Whil- 
mington, Del. 
Eaves, Trough 
Klauer Mfg. Co., Dubuque, Ia. 


Electric Display Fixtures 


Engineering Instruments 








Everson Filter Co., 647 No. Green St., 
Chicago, TL. 
Elevators 
Geo. Haiss Mfg. Co., Inc., New York. 
Link Belt Co., 2045 W. Hunting Park 
Ave., Philadelphia, Pa.; 300 W. 
Pershing Rd., Chicago, Til. 
Smith Engineering Works, 82 Capito] 
Drive. Milwaukee, Wis. 
Elevators, Bucket 
Austin Western Rd. Mchy. Co., Chi- 
cago. 
Haiss Mfg. Co., Inc., Geo., New York. 
Industrial Brownhoist Corp., Cleveland. 
Link Belt Co., 2045 W. Hunting Park 
Ave., Philadelphia, Pa.; 300 y 
Pershing Rd., Chicago, mm. 
Smith Engineering Works, 82 Capitol 
Drive, Milwaukee, Wis. 
Universal Road Machinery Co., King 
ston, N. Y. 
Elevators, Contractors’ Material 
Austin Western Rd. Mehy. Co., Chi 
cago. 
Byers Mech. Co., Ravenna, 0. 
‘ Domestic Engine & Pump Co., Ship- 
penburg, Pa. 
Dravo Equipment Co., Pittsburgh. 
Insley Mfg. Co., Indianapolis, Ind. 
Ransome Concrete Mehry. Co., Dun 
nellen, 
Smith Engineering Works, 82 Capito: 
Drive, Milwaukee, Wis. 
Elevators, Contractor Portable 
Oo. K. Clutch & Machy. Co., Colum- 
bia, Pa. 


IFIED INDEX OF PRODUCTS 


Engines, Portable 
Novo Engine Co., 
sing, Mich. 


Engines, Steam 

Industrial Brownhoist Cor 
Ohio. 

Orr & Sembower, 

Universal 
ston, N. 


Steam Portable 
Mfg. 


220 To 


Engines, 
Allis-Chalmers 


Equipment, 
Wallace 


Evaporators, 
Manistee 
Mich. 


Excavators, 
American Hoist & 
South Robert St., 
Bay City Dredge 
Mich. 

Bueyrus-Erie Co., Erie, 
Byers Machine Co., Ray 
Keystone Driller Co., 


& Tiernan, 


Vacuum 
Iron 
Bucket 


St. 


Co., 2045 W. 
Philadelphia, 


Pa. 
Link Belt 
Ave., 


The General 
Ohio. 


Industrial Brown 


land, O. 
Keystone Driller Co., 





Reading, 
Road Machinery 


Co., 


Works C 


Works, 


Excavators 


Hoisting 


rter 


mp. Ci 


Pa. 


Chlorine Control 
Newark, 


as FF 


Derrick 


Paul, 
B: 
Pa. 

enna, 


Beaver 


Hunti 


Pa.; 


Pershing Rd., Chicago, I. 
The Marion Steam Shovel Co., Marion, 
Ohio. 
Orton Crane & Shovel Co., Chicago, HL. 
The Thew Shovel Co., Lorain, O. 
Excavator, Cableway 
Lidgerwood Mfg. Co., Elizabeth, N. J. 
Link Belt Co., 2045 W. Hunting Park 
Ave., Philadelphia, Pa.; 300) W. 
Pershing Rd., Chicago, Tl. 
Sauerman Brothers, Inc., 458 S. Clin 
ton St., Chicago, Tl. 
Excavators, Crane 
American Hoist & Derrick Co., 98 
South Robert St., St. Paul, Minn. 
Bay City Dredge Works, Bay City, 
Mich. 
Bucyrus-Erie Company, Erie, Va. 
Byers Machine Co., Ravenna, 0. 


Cleveland, O. 
Koehring Company, Milwaukee, Wis. 
Link Belt Co., 2045 W. Hunting Park 
Ave., Philadelphia, VPa.; 300 W. 
Pershing Rd., Chieago, Tl. 
The Marion Steam Shovel Co., Marion, 
Ohio. 
Orton Crane & Shovel Co., Chicago, IL 
Speeder Machinery Corp., Cedar Rapids, 
Ta. 
Thew Shovel Co., Lorain, 0. 
Universal Crane Company, Lorain, O. 
Excavators, Curb 
Buckeye Traction Diteher Co., Findlay 
Ohio. 
Excavators, Ditch and Trench 
American Hoist & Derrick Co., 93 
South Robert St., St. Paul, Minn. 
The Baker Manufacturing Co., 506 
Stanford Ave., Springfield, Tl. 
Bay City Dredge Works, Bay City, 
Mich. 
Bueyrus-Erie Company, Erie, Pa. 
Byers Mch. Co., Ravenna, O. 
Harnischfeger Corp., a Wis. 
Hayward Co., New York, N. 
Industrial Brown Hoisting Corp., Cleve 


Beaver Falls, 


Koehring Company, Milwaukee, 

Link Belt Co., 2045 W. Hunting Park 
Ave., Philadelphia, Pa.; 300) W. 
Vershing Rd., Chicago, Tl. 

Marion Steam Shovel Co., Marion, 0. 

Orton Crane & Shovel Co., Chicago, Tl 

Osgood Company, Marion, Ohio. 

Thew Shovel Co., Lorain, 0. 

Universal Crane Co., Lorain, 0. 

Excavators, Dragline 

American Hoist & Derrick Co., 93 
South Robert St., St. Paul, Minn. 

Bay City Dredge Works, Bay City, 
Mich. 

Bucyrus-Erie Company, Erie, Pa. 

Byers Mch. Co., Ravenna, 0. 

The General Excavator Co., Marion, O. 

Harnischfeger Corp., Milwaukee, Wis. 

Hayward Co., New York City. 

Industrial Brownhoist Corp., Cleveland. 

Koehring Company, Milwaukee, Wis. 

Link Belt Co., 2045 W. Hunting Park 
Ave., Vhiladelphia, Pa. 300 WW 
Vershing Rd., Chicago, Til. 

Marion Steam Shovel Co., Marion, 
Ohio. 

Orton Crane & Shovel Co., Chicago, Tl. 

Osgood Company, Marion, Ohio. 

Sauerman Brothers, Inc., 488 S. Clin 
ton St.. Chicago, Tl. 

Speeder Machinery Corp., Cedar Rap- 
ids, Ta. 

Thew Shovel Co., Lorain, 0. 

Universal Crane Co., Lorain, 0. 

Excavators, Power 

American Hoist & Derrick Co., 93 
South Robert St., St. Paul, Minn. 

The Baker Manufacturing Co., 506 
Stanford Ave., Springfield, TI. 

Bay City Dredge Works, Bay City, 
Mich. 

Bueyrus-Erie Company, Erie, Pa. 
Byers Machine Co., Ravenna, oO. 

The General Excavators Co., Marion, 
Ohio. 

Haiss Mfg. Co., Geo., New York City. 


St., 


Co.. 


Milwaukee. 


Corporation, 





Lan 


eveland, 


King 


N. J. 


lanistee, 


Co., 938 
Minn. 


ay «City, 
oO. 
Falls, 


neg 


Park 
200 OW 


Marion, 





Wis. 


Corp., 


Hoisting 


Brown 
Ohio. 


Industrial 
Cleveland, 


Keystone Driller Co., Beaver Falls, Pa. 

Koehring Co., Milwaukee, Wis. 

Link Belt Co., 2045. W. Hunting Parr 
Ave., Philadelphia, Va.; 300) W. 
Pershing Rd., Chicago, TI. 


Marion, 


Chicago, TIL. 
Cedar Rap 


The Marion Steam Shovel Co., 
Ohio. 

Orton Crane & Shovel Co., 

Speeder Machinery Corp., 
ids, Ta. 

The Thew Shovel 

Universal Crane Co., 


Expanded Metal 
Concrete Steel Co., 
Ryerson & Son, 
Truscon Steel Co., 
Expansion Joints ; 
Servicised Products Corp., ¢ “hieago, 
Philip Carey Co., Cincinnati, O. 
. & Cast Iron Pipe & Fay. 
Burlington, N. J. 

Explosives 
E. I. DuPont de Nemours & Co., 
Del 
Reinforcing 

Steel & Wire 

Steel Fabrice Co., 
Ryerson & Son, 


Co., oO. 


Lorain, 
Lorain, 


Oo 


York City. 
Chicago, Ill. 
Ohio. 


New 
 . & 
Youngstown, 


Til. 


Co.. 


Wil- 
mington, 
Fabric, Steel 
American 
National 
Joseph T. 
eago, Tl. 
Feed, Chemical 
Wallace & Tiernan, 
Feeders, Chemical 
Smith Engineering 
Drive, Milwaukee, 
Wallace & Tiernan, 
Felt, Tarred 
American Tar 
burgh, Va. 
Fence, Highway : 
American Steel & Wire 
American Wire Fence Co., 
Page Steel & Wire Co., 
Conn, 
John A. 
N 


Co., Chicago. 
Pittsburgh. 
Ine., Chi 


Newark, N. d. 
Works, 82 Capitol 
Wis. 

Newark, N. J. 
Ditts- 


Products Corp., 


Co., Chicago. 
Chicago, I. 
Bridgeport, 
Roebling’s Sons Co., Trenton, 
New York. 
Williams 


Steel Co., 
Rope Co., 


Spencer 
Wire 


Wickwire 
Williamsport 
port, Pa. 
Fiber Sweeping Machines 


Huntsville Fiber & Veneer Wks.. 
Huntsville, Ala. 

Filler, Asphalt F : : 
Philip Carey Co., Cineinnatt, Ohio. 
Kentucky Rock Asphalt Co., Louisville. 
Standard Oil Co. of Ind., Chicago, Il. 
Standard Oil Co., of New York, New 

York, 
The Texas “Company, New York, N. Y. 

Fillers, Bituminous 
American Tar Products Corp., Pitts- 

burgh, Pa. : 7 ey 
The Barrett Company, New York, x. ¥. 


Kentucky Rock Asphalt Co., Louisville. 


Standard Oil Company of Indiana, Chi 
cago, Tl. n 
Standard OL Co. of New York, New 

York, 
Servicised Lroducts Corp., Chicago, Il. 
The Texas Co., New York City. 

Filtering Equipment ; ’ : 

Bacharach & Co., BE. W., Kansas 
City, Mo. ; 

Everson Filter Co., 647 No. Green St., 
Chicago, TI. 

Filtering Systems , ; 

Bacharach & Co., E. W., Kansas 
City, Mo. 

Everson Filter Co., 647 N. Green St., 
Chicago, Hl. 

Filters, Water, Municipal and Industrial 
maeeaen & Co, E. W., Kansas City, 
Norwood Eng. Co., Florence, Mass. 

Filter Agents 
The Columbia Silica Co., 58 So. Dear- 

born St., Chieago, I. 
Tamms Silica Co., Chicago. 

Finishers, Bridges ; 

— Paving Gauge Co., Fond Du 
Lac. Vis. 

Finishing Machines 
A. . French & Co., Chicago, Il 
£ semet Steel Form & Tron Co., War- 

ren, O. 

Fire Escapes 

Pittsburgh-Des Moines Steel Co., Pitts- 


burgh, Pa. 
Fireproofing Material & Construction 
Concrete Steel Co., New York City. 
Fish Traps : ; 
rn. D. Wood & Co., Philadelphia, Pa. 
Fittings 
Crane Co., Chicago, Hl. 
Fixtures, Electric Display 
Everson Filter Co., 647 N. Green St.. 
Chicago, Tl. 
Fittings, Pipe Heavy ; 
Fulton Iron Works Co., St. Louis, Mo. 
S. Cast Tron Pipe & Fdry. Co., 
‘Burlington, N. 
rumen. Cast Iron 
Cast Tron Pipe & Fdry. Co., 
‘Dartinete. N. J. ! 
RnR. D. Wood & C@., Philadelphia, Pa. 


Fixtures for Overhead Tanks, Stand Pipe 
Water Crane Work 








or 
Fairbanks, Morse & Co., Chicago, Ml. 
Floats, Rotary ‘ 
Heltzel Steel Form & Iron Co., War 
ren, O. 
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Floor, Asphalt Mastic 

Standard O1 Co. of Indiana, Chica’o 

Standard Oil Co. of N. Y., New 
York City. 


Floor Finish 
Ceresit Waterproofing Co., Chicago, Ill 
. 

Floor Hardener, Concrete 
(See Cone. Floor Hardener.) 


Floor Plates 
Central Iron 
Wood Steel Co., 


Pa. 


& Steel Co., 
Alan, 


Harrisburg 
Conshohocken 


Flooring, Fireproof 
Blaw-Knox Co., 605 
Bidg., Pittsburgh, Va. 
Wood Steel Co., Alan, 
Pa. 


Farmers Bank 


Conshohocken, 


Flue Lining 
Clay Products 


Fiumes, tron & Steel 
Blaw-Knox Co., 608 
Bidg., Pittsburgh, Pa. 
Klauer Mfg. Co., Dubuque, Ta. 
Littleford Bros., 454 E. Pearl St., 
Cincinnati, O. 


Flush Tank, Syphons 
Pacific Flush Tank Co., 


Flushers Hydraulic Sewer 
Coleman, Allan, Chicago, IL. 
Peterson’s Hydraulic Sewer 

Co., Milwaukee, Wis. 

Fiushers, Street 

E. PD. Entyre & Co., Ine., 68 
St., Oregon, II. 


Assn., Chicago, I. 


Farmers Bank 


New York, 


Flusher 


Jefferson 


Fordson Attachments 
Trackscon Co., Milwaukee, Wis. 
Fordson Hoist Mountings 
Clyde Iron Works Sales Co., 


Forges, Oil & Coke, Drill Steel 
Ingersoll-Rand Co., New York, N. Y. 


Duluth 


Forgings 

Carnegie Steel Co., Pittsburgh, Pa. 
Littleford Bros., 454 E Pearl St., 
Cincinnati, O. 


Form Clamps 
Insley Mfg. Co., Indianapolis, Ind. 
Form Tighteners 
Robert Bosch 
City, N ? 


Mag. Co., Long Island 


Formgraders 
Ted Carr Co., 


Forms, Concrete for 
Valve Housings 
Clark Co., H. W., 


Chicago 


Meter Boxes and 


Mattoon, Ill. 
Concrete Manhole 

Mattoon, III. 
Milwaukee, Wis. 


Concrete Meter Boxes 
Mattoon, TL. 


Forms, 
Clark Co., H. W., 
Metal Forms Corp., 


Forms, for 
Clark Co., TH. W.., 


Forms, Culvert, Road, Sewer, 
Blaw-Knox (Co., 603 Farmers 
Bidg., Pittsburgh, Pa. 
Heltze] Steel Form & Iron Co., 
ren, QO. 


Tunnel 
Bank 


War 


Forms for Curbs and Gutter 
Blaw-Knox Co., 603 Farmers 
Bldg., Pittsburgh, Va. 


Forms, Road & Sidewalk, Curb & 
Blaw-Knox Co., 603 Farmers 
Bidg., Pittsburgh, Va. 
Heltzel Steel Form & Iron Co., 
ren, O. 
Metal Forms 


Forms for Walls, 


Banh 


Gutter 
Bank 


War 


Corp., Milwaukee, Wis. 


Building Construction, 


etc. 
Blaw-Knox (o., 603 Farmers Bank 
Bidg., Pittsburgh, Pa. 


Metal Forms, Milwaukee, 


Forms, Wood 
National Lumber 
ington, D. € 


Wis. 


Mfrs. Assn., Wash 


Misc. 
Research 


Foundry Products, 
Cast Iron Pipe 
cago, 1 
U. S. Cast Lron 
Burlington, N. . 
rR. D. Wood & Co., 


Bureau, Chi 


Pipe & Foundry Co., 
Philadelphia, Va. 


Fresnos 
Galion Works, 

Frogs and Switches, 
Sweets Steel Co., 


[ron Galion, O, 


Railway 
Williamsport, Pa. 


Compound Melting 
Mfg. Co., Brooklyn, N. Y. 


Furnaces, 
Hauck 


Furnaces, Lead Melting 

Hauck Mfg. Co., Brooklyn, N. Y. 
Jos. Honhorst Co., Cincinnati, O 
Littleford Bros., 454 KE. Pearl St., 
Cincinnati, O 

The Leadite Co., 
Reading Meter 
Pa. 


Philadelphia, Va. 
Repair Co., Reading, 


Furnaces, Oil Drill Steel 
Ingersoll-Rand Co., New 
Sullivan Machy. Co., 


York, N. Y¥. 
Chicago, 


Fuse Detonating 
E. Dulont de 
Del 


Nemours & (Co., 
Wilmington, 





CLASSIFIED INDEX OF PRODUCTS 


Fuse Safety 
E. I. DuPont de 
Wilmington, Del. 


Galvanometers, Blastin 
E. I. DuPont de 
Wilmington, Del. 


Garbage Disposal Apparatus 
Pittsburgh-Des Moines Steel Co., 
burgh, Pa. 


Nemours & Co. 


9 
Nemours & Co., 


Pitts- 


Garbage Collection Wagons 
lee Trailer & Body Co., Chicago, II. 
Gas Producers, Automatic 
rh. D. Wood & Co., 
U. S. Cast Tron 
Burlington, N. J. 


Gaskets, Proof-Felt, Closet Bowl 
Coleman, Allan, Chicago, IL. 


Philade »Iphia. 


Pipe & Fdy. Co., 


Gates, 
Allis-Chalmers Mfg. Co., 
Blaw-Knox Co., 603 Farmers 

Bidg., Pittsburgh, Pa. 
Butler Bin Co., Waukesha, 
Good Roads Machy. Co., Ine., 

Square, Pa. 

George Haiss 

York, ; 

e = 


Milwaukee. 
Bank 


Wis. 
Kennett 


Mfg. (Co., Inc., New 


Champaign, Il. 
Works, 82 Capitol 
Wis. 


Johnson, 
Smith Engineering 
Drive, Milwaukee, 


Gates, Clam Shell 
Haiss Mfg. Co., Geo., New York City. 
Gates, Drainage 
Armco Culvert & Flume 


Middletown, O. 


Mfrs. Assn., 


Gates, Sluice 
James B. Clow 
Talman Ave., Chicago, Tl. 
Columbian Iron Works, Chattanooga. 
U. S. Cast Tron Pipe & Fdy. Co., Bur 
lington, N. J. 
Gate Valve Housing 


Clark Co., H. W.. i 
Reading Meter Repair Co., 
Pa. 


& Sons, 201-299 N. 


Mattoon, Il. 
Reading, 


Gauges, Depth 
Republic Flow Meters Co., 
Simplex Valve & Meter Co., 
land St., Philadelphia, Va. 


Gauges, Elevated Ds 
Clark Co., TH. ‘is 


Gauges. Loss of Head 
Republic Flow Meters Co., 
Simplex Valve & Meter Co., 

land St., Philadelphia, Pa. 


Chicago, TIL. 
6749 Up- 


Mattoon, Tl. 


Chicago, Tl. 
6749 Up 


Gauges, Paving 
Roughan Paving 
Lac. Wis. 


Gauge Co., Fond Du 


Gauges, Rates of Flow 
Republic Flow Meters Co., 
Simplex Valve & Meter Co., 

land St., Philadelphia, Va. 


Chieago, TH. 
6749 Up- 


Gauges, Recording 
Clark Co., H. W.. Mattoon, TL 
Surface Reservoir 


Gouges. 
Mattoon, Ill. 


Clark Co., H. W.. 


Reduction Units 
Dise Clutch Co., 


Gear. 
Twin Racine, Wis. 
Gears 
Brown Lipe Gear Co., Syracuse, 
Foote Bros. Gear & Mach., Co., 
eago, Til. 
Haiss Mfs. Co., Geo., New York 
Link Belt Co., 2045 W. Hunting 
Ave., Vhiladelphia, Pa.: 300 
Pershing Rd., Chieago, TI. 


Gears, Spur 
Fulton Iron Works Co., St. 


| me A 
Chi- 
City. 
ark 

w 


Louis, Mo 
Gears, Worm Reduction 


De Laval Steam Turbine Co., Trenton, 
N. J. 


Gelatin, Blasting 
E. I. DuPont de 
Wilmington, Del. 


Nemours & Co., 


Generating Sets, Diesel Engine 
Fairbanks-Morse & Co., Chicago, TH. 


Generators, Electric 
Allis-Chalmers Mfg. Co., en. 
Bosch Mag. Co., Robert. N. Y. City. 
Fairbanks-Morse Co., Chicago, 1. 


Grader Blades 
J. D. Adams Co., Indianapolis, 
Road Mach. Co., 


Ind. 
Austin Western Chi- 
cago, . 
Galion Tron Works, Galion, O. 
Graders, Elevating 
J. D. Adams Co., Indianapolis, 
Austin Western Road Machy. Co., 
cago, 
Western 
Hl 


Ind. 


Wheeled Scraper Co., Aurora, 


Graders, High Lift 
Foote Bros. Gear 
cago, Tl. 


& Mach. Co., Chi- 


Graders Road 
Adams, J. D.,. Indianapolis, 
Austin Western Rd. 
cago, O11. 
The Galion 
Galion, 


Ind. 


Machy. Co., Chi 


Iron Works & Mfg. Co., 


Chi- 





Good Rods Machy. Co., Inc., Kennett 
Square, Pa. 

Highway Shoulder Co., Effingham, Ill. 

Klauer Mfg. Co., Dubuque, Ia. 

W. A. Riddell Co., Bucyrus, O. 

Ryan Mfg. Corp., Chicago. 

The Wehr Company, Milwaukee, Wis. 

Western Wheeled Scraper Co., Aurora, 
Til. 


Graders, Road Power / 
J. D. Adams Co., Indianapolis, 
Mfg. Co., Chicago, Il 
Galion tron Works, Galion, O. 
Good Roads Machy. Co., 
Square, Pa 
W. A. Riddell Co., 
Graders, Trail 
Ted Carr & Co., 
Grapples, Ston 
The Byers Hochine Co., 
Gratings, Flooring 
Blaw-Knox Co., 605 
Bldg., Pittsburgh, Pa. 
Gratings, Safety 
Blaw-Knox Co., 603 
Bldg., Pittsburgh, Pa. 
Gravel Equipment 
Iowa Mfg. Co., 
Pioneer Gravel Equipment 
Minneapolis, Minn. 
Gravel Washing Plants 
Link Belt Co., 2045 W. Hunting Park 
Ave., Philadelphia, Pa.; 300 W. 
Pershing Rd., Chicago, Tl. 
Sauerman Brothers, Inc., 438 S. 
ton St., Chicago, Tl. 
Grinders, Air & Electric 
Chicago Pneumatic Tool Co., 
Grinders, Pedestal 
Ingersoll-Rand Co., New York, N. Y. 
Grinders, Pneumatic Tool 
Chicago Pneumatie Tool Co., New York. 
Ingersoll-Rand Co., New York, N. Y. 
Grizzlies, Rotary & Stationary 
Smith Engineering Works, 8&2 
Drive, Milwaukee, Wis. 


Ind. 
Austin 


Kennett 
Bucyrus, O. 
Chicago, Tl. 
Ravenna, O. 


Farmers Bank 


Bank 


Farmers 


Rapids, Ia. 
Mfg. 


Cedar 
Co., 


Clin- 


New York. 


Capitol 


Grouting 
American Asphalt 
tanooga, Tenn. 
Dravo Contracting Co., 


Grouting Co., Chat- 


Pittsburgh, Pa. 


Guard, Highway 

American Wire Fence Co., Chicago, Il. 

Maggart Corp., Chicago, II. 

Page Steel & Wire Co., 
Conn. 

Wickwire 
City, N. 

Williamsport 
port, Pa. 


Bridgeport, 


Spencer Steel Co., New York 
Y 


Wire Rope Co., Williams 
Gunite Construction 
Cement Gun Constr. Co., 


Calking — 
Pneumat ie 


Chicago. 


Hammers, 
Chicago 
York, » . 
Independent Pneumatic 
W. Jackson Blvd., 
Ingersoll-Rand Co., 
S-hramm, Inc., West 
Hammers, Chipping 
Chicago Pneumatic 
York, N. 
Ingersoll- Rand Co., 
Schramm, Inc., West 


Tool Co., New 
Tool Co., 
Chicago, Tl. 
New York. 

Chester, Va. 


60 


Tool Co., New 


New York, N. Y. 
Chester, Va. 


Pile Driver 
Brown- Hoist 


Hammers, 
Industrial 
land, O. 


Hammers, 
Chicago 
York, N. Y. 
Ingersoll-Rand Co., 
Schramm, Ine., West 


Corp., Cleve- 


Pneumatic 
Pneumatic Tool Co., New 
New York, N. Y. 
Chester, Pa. 


Hammers, 
Chicago 
York, ? : 
Independent Pneumatie Tool Co., 
. Jackson Blvd., Chicago, Il. 
Ingersoll-Rand Co., New York, N. Y. 
Schramm, Ine., West Chester, Pa. 
Haydite—Aggregate 
Hydraulic Press 
Mo. 


Head Gates 
American 


Riveting 


Pneumatic Tool Co., New 
Y 


600 


Brick Co., St. Louis, 


Casting Co., Birmingham, 


Ala. 
Klauer Mfg. Co., Dubuque, Ia. 
Headwalls 

American 

Alabama. 


Asphalt Tool 
Brooklyn, 


Casting Co., Birmingham, 


Heaters, 
Hauck Mfg. Co., 


Heaters, Concrete 
Hauck Mfg. Co., Brooklyn, N. Y. 


Heaters & Dryers—Sand and Gravel 
Jos. Honherst Co., Cincinnati, 0. 
Littleford Bros., 454 E. Pearl St., 
Cincinnati, O. 


B.. & 


Pavement Tool 
Co., Brooklyn, N. Y. 


Heaters, 
Hauck Mfg. 


Heaters, Surface 
Hauck Mfg. Co., Brooklyn, N. Y. 
Heaters, Tar & Asphalt 
Austin Western Machy. Co., 
Connery & Co., Ine., 3996 
St., Philadelphia, Pa. 
E. D. Entyre & Co., Inc., 65 


Chicago. 
N. Second 


Jefferson 





St.. Oregon, Ill. 
Hauck Mfg. Co., Brooklyn, N. Y. 
Jos. Honhorst, Cincinnati, O. 
Littleford Bros., 454 E. Pearl St., 
Cincinnati, O. 
Mohawk Asphalt 

tedv, + 2 
Reading» 


Heater Co., Schenec- 


Co., Reading, 


228 N. La 


Motor Repair 
a. 

The Rightway Corporation, 
Salle St., Chicago, Ill. 


Heaters, Concrete 

Aeroil Burner Co., Union City, N. J. 

E. D. Entyre & Co., Inc., 63 Jefferson 
St.. Oregon, Il. | 

Jcs. Honhorst Co., Cincinnati, O. 
Littleford Bros., 454 E. Pearl S:. 
Cincinnati, O. 

Mohawk Asphalt 
tady, 3 

Ste ndard Steel 
City, Mo. 


Heaters, Asphalt Tool 
Jos. Honhorst Co., Cincinnati, O. 
Littleford Bros., 454 E. Pearl St., 
Cincinnati, O. 


Heaters, Car 
Klauer Mfg. Co., 


Heaters, Pavement Tool 
Aeroil Burner Co., 
York, N. J. 
Littleford Bros., 454 E. 
Cincinnati, 
Heaters, Surface 
Littleford Bros., 
Cincinnati, O. 
Heaters, Water 
Aeroil Burner 


Heater Co., Schene:- 


Works, North Kansas 


Dubuque, Ia. 


West New 
Pearl St., 


Inc. 


54 E. Pearl St., 
Co., Inc., Union Hill, 


J. 
Feundry Co.. New York, N. Y. 
Brooklyn, N. Y. 


N. 
Central 
Hauck Mfg. Co., 
Hemp, Braided 
The Leadite Co., Philadelphia, Pa. 


Highway Guard, Cable 
American Steel & Wire Co., Chicago. 
Cleveland Hardware Co., Cleveland, O. 
Williamsport Wire Rope Co., Williams- 
port, Pa. 


Mowers 
Manufacturing (Co., 
Ave., Streator, Ill. 


Hoes, Trench 
Bucyrus-Erie Co., Erie, Pa. 


Hoes, Patching, Asphalt 
Littleford Bros., 454 E. 
Cincinnati, O. 


Hoisting, Conveying Appliances 
Industrial Brownhoist Corporation, 
Cleveland, O. 


Hoists 
Clyde Tron 
0. K. Clutch 
lumbia, Pa. 
Sullivan Machy. Co., 
Hoists, Air Motor 
Chicago Pneumatic 
York, N. Y¥. 
Ingersoll-Rand Co., 
Lidgerwood Mfg. Co., 
Schramm, Ine., West 
Sullivan Machinery Co., 
Bldg., Chicago, Tl. 


Hoists, Belt 
American Hoist & Derrick Co., 93 
South Robert St., St. Paul, Minn. 


Hoists, Cableway 
Allis-Chalmers Mfg. Co., 
Domestic Engine & Pump Co., 

pensburg, Va. 
Lidgerwood Mfg. Co., 
Sauerman Brothers, Inc., 

ton St., Chicago, Tl. 


Hoists, Concrete Tower 
Insley Manufacturing Co., Indianapolis. 
Lidgerwood Mfg. Co., Elizabeth, N. J. 
- Clutch & Mach. Co., Columbia, 
"a 


Highway, 
Rawls 
Iowa 


202-210 


Pearl St., 


Works Sales Co., Duluth. 
& Machinery Co., Co- 


Chicago, TI. 

Tool New 
New York, N. Y. 
Elizabeth, N. J. 


Chester, Pa 
819 W rigley 


Co., 


Milwaukee. 
Ship- 


Elizabeth, N. J. 
438 S. Clin- 


Contractors’ Electric 
Allis-Chalmers Mfg. Co., 
American Cement Machine Co., 
Fourth St., Keokuk, Ia. 
American Hoist & Derrick Co., St. 
Paul, Minn. 
Bay City Dredge Works, Bay 
Byers Machy. Co., Ravenna, O. 
Domestic Engine & Pump Co., 
pensburg, Pa. 
Fairbanks, Morse Co., 
Harnischfeger Corporation, 
Industrial Brownhoist 
Cleveland, O. 
Ingerscll-Rand Co., New York, N. Y. 
Lidgerwood Mfg. Co., Elizabeth, N. J. 
Link Belt Co., 2045 W. Hunting Park 
Ave., Philadelphia, Pa.; 300 
Pershing Rd.. Chicago, lil. 
Novo Engine Co., 220 Porter St., 
sing Mich. 
Sullivan Machy. Co., 
Wood Hydraulic Hoist & 
Detroit, Mich. 


oe ag Gasoline 
E. Sawulacterieg Co., 
wae, Wis. 
Domestic Engine & 
pensburg, Pa. 
Harnischfeger Corp., 
Lidgerwood Mfg. Co., 
Novo Engine Co., 
Lansing, Mich. 


Hoists, 
Milwaukee. 
251 E. 


City. 
Ship- 
Chicago, I. 


Milwaukee. 
Corporation, 


Lan- 


Chicago, TI. 
Body Co., 


am, ; 
Cc. Mil- 
Pump Co., Ship- 
Milwaukee. 
Elizabeth, N. J. 
220 Porter St., 
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~~ ’ “ ’ al 
CLASSIFIED INDEX OF PRODUCTS 
Hoists, Contractors’ Steam Hose Clamps : Kettles, Heating, Asphalt & Tar Heltzel Steel Form & Iron Co., War- 
Allis-Chalmers Mfg. Co., Milwaukee. Chicago Pneumatic Tool Co., New Aeroil Burner Co., Inc., Union Hill, ren, O. 
Byers 1. Co., Ravenna, O. York, N. Y. NM. Jd. : - N. VP. Nelson Jron Works, 821 Bloom- 
Ingersoll-Rand Co., New York City. Connery & Co., Ine., 3996 N. Second fleld Ave., aic, N. 
Lidgerwood Mfg. Co., Elizabeth, N. J. | Hose Couplings St., Philadelphia, Ia. Trackson Co., 533 Clinton St., Mil- 
' ’ 5 n ° ’ ] 
o Orr & Sembower. Reading, Pa. — RS — Tool Co., New Good Roads Mehy. Co., Ine,, Ken- waukee, Wis. 
- i) N. tt Square, Pa. 
Hoists, Dragline Scraper DO CaaeTe. peas 
Allis-Chalmers Mtg. Co., Milwaukee, Hose, Armored , , J , rt Re ag Moy — a St _ Hoist & Derrick Co., 938 
a oe mw & Pump Co., Ship- Ingersoll-Rand Co., New York, N.Y. Cincinnati, 0. South Robert St., St. Paul, Minn. 
Lidgerwood Mfg. Co., Elizabeth, N. J. | Hose, Steam, Air, Water Universal Road Mchy. Co., Kingston, The Marion Steam Shovel Co., Marion, 
, O. K. Clutch & Machy. Co., Columbia Chicago Pneumatic Tool Co., New York. mm. & Ohio. 
Pa : , Ingersoll-Rand Co., New York, N. Y. Kettles, Master Loggi j 
. . . - a‘ ’ gaging Machiner: 
Sauerman Brothers, Inc., 438 S. Clin- Schramm, Ine., West Chester, Pa. Connery & Co., Inc., 3996 N. Second Edgerwood Mis, Co., New York, N. Y. 
ton St., Chicago, Il. Sullivan Machinery Co., 819 Wrigley St., Philadelphia, Pa. 
n Sullivan Machy. Co., Chicago, Il. Bldg., Chicago, Tl. Stn. Suntan Lubricants f 
Hoists, Electric Hydrants Comme & Ce. Bee.. 006%, Send) Sones C8 fo. of ne. ee 
American Hoist & Derrick Co., 93 The Bourbon Copper and Brass Works St., Philadelphia, P ‘aie e N. ¥., New Yor 
_ South Robert St., St. Paul, Minn. Co., §18-620 E. Front St., Cincinnati, Littleford Bros., 454 E. Pearl St., | Lumber, Creosoting 
Fairbanks, Morse & Co., Chicago, Il. Ohio. Cincinnati, O. National Lumber Mfrs. Assn., Wash- 
2 Harnischfeger Corp., Milwaukee, Wis. — Iron Works, Chattanooga, ington, D. C 
Orr & Sembower, Reading, Pa. Ter Kettles, Roofing = a 
; Sullivan Machy. Co., Chicago, Tl. Darling Valve & Mfg. Co., Williams- = B4 ps ggg 9 N. Second | Lumber 
x : ; St... Philadelphia, Pa. National Lumber Mfrs. Assn., Wash- 
Hoists, Gasoline port, Pa ‘ ’ : 2 , oy Nl , 
‘wile =— : Wood & C R. D., Philadelphia, Pa. Hauck Mfg. Co., Brooklyn, N. Y. ington, D. Cc. 
Clyde Iron Works, Duluth, Minn. _ 0., iiladelphia, Pa Tittleford Bros. 454 E. Pearl &t., sep 
— Clutch & Machy. Co., Columbia. | Wydrants, Fire Cincinnati, O. Mechinicts, Contrasting 
Orr & Sembower, New York. Ee ee a tee te Eee Ladder Stepe, Steel ulton Tron Works Co., St. Louis, Mo 
-» 618-620 E, St., , a ae }03. Farmers Bank | Machinery from Specall Designs and Ma- 
Hoists, Geared Ohio Blaw-Knox Co., 603. n 
Allis-Chalmers Mfg. Co., Milwaukee Columbian Iron Works, Chattanooga, Bldg., Pittsburgh, Va. chine Work to Order , 
cin Sisisk  WA Ce. OL enn Fulton tron Works Co., St. Louis, Mo. 
ae a ae eae . “Or Yorks Co., S i. Ladies, Metal ; 
South Robert St., St. Paul, Minn. voles iven Works Co... St. Lewis, Bo. W. Clark Company, Mattoon, Il. Magazines, Powder 





Littleford Bros., 454 EF. YVearl St., 
Cincinnati, O. 


R. D. Wood & Co., Philadelphia, Pa. 





Heading Meter Repair Co., Reading, 






Chicago Pneumatic Tool Co., New 
.. ¥ 






York, N. Y. 
Fairbanks, Morse & Co., Chicago, Il. | Hydrants, Self Closing The Leadite (€ any *hiladelphia, 
O. K. Clutch & Machy. Co., Columbia, The Bourbon Copper and Brass Works The" Leadite Company, Philadelphia Magnetos 
’ Co., 618-620 E. Front St., Cincinnati, r — Bosch Magneto Corp., Chi- 
Sullivan Machy. Co., Chicago, Ill. Ohio. 
Lanterns ‘f r i nee Bosch Mag. Co., Long Island 





Dietz Co., R. E., New York City. 










Hoists, Hand a Machinery ' City, N. Y. 
American. Hoist & Derrick Co., 93 . D. Wood & Co., Philadelphia, Pa. | Lath, Expanded Metal Eisemann Magneto Co., New York City. 
South Robert St., St. Paul, Minn. Armco Culvert & Flume Mfrs. Assn., | gy aintai 
Anthony Co., Inc., Streator, Tl. Hydraulic Packing Middletown, 0. slatatnc, Read ” * 
Harnischfeger Corp., Milwaukee, Wis. Mabbs Hydraulic Packing Co., Chi- Concrete Steel Co., New York City. J. D. Adams Co., Indianapolis, Ind. _ 
cago. Ui. 5 ° Ryerson & Son, Jos. T., Chicago, Il. Austin Western Road Mchy. Co., Chi- 





Hoists, Hydraulic cago. 
The Huber Mfg. Co., Marion, O. 




































































The Hughes-Keenan Co., Mansfield, 0 H j ; ; 
. : ° ydraulic Supplies Leadite * “ 
Hydraulic Hoist Mfg. Co., St. Paul ~ading hoe mais — atten oc 9 hiladelnhis » The Hughes-Keenan Co., Mansfleld, 0, 
Wood Hydraulic Hoist & Body Co., —— Meter Repair Co., Reading, Leadite Company, Philadelphia, Va. See Wer Commeny, Sitnewed. Wik. 
Detroit, Mich. . Leadite Melting Furnaces 
i wag gg agp oe oy Manhole Covers 

Hoists, Material Tower ay yy Co., Bal- Hauck Mfg. Co., Brooklyn, N. ¥. Central Foundry Co., New York City. 

O. K. Clutch & Machy. €., Columbia, timore, Md. ; i aa Lights, Contractors’ H. W. Clark Company, Mattoon, TU. 
Pa. baitiansteis MeClosky Torch Co., Toledo, Ohio. be lag Race — -" : = 
" " . Ae head ’ Tele, i orks Co., suis oO. 

Hoist, Mast : ; ; Pittsburgh-Des Moines Steel Co., Pitts- Toledo Pressed Steel Co., Toledo, O. Kikwete Site. Co. Rubuous. Ze. 

Insley Mfg. Co., Indianapolis, Ind. burgh, Pa. Lighting Plants, Contractors oe Meter Repair Co., Reading, 

Hoists, Motor Truck i : Fairbanks Morse & Co., Chicago, TI. ? . : . 
Anthony Co., Inc., Streator, 1. SS Products Co., Bal Loaders, Box Car “i 1 a 
= Sn ‘Allsteel Body Co., Galion, timore, Md. N. p iateens es Works, 821 Bloom- U. S. Cast Iron Pipe & Fdy. Co., 
The Hughes-Keenan (Co., Mansfield, O. ay Posts field Ave., Passaic, N. J. Rh. —“.< “4 Co Philadelphia, VP 
Hydraulic Hoist Manufacturing Co., St. D. Wood & Co., Philadelphia, Pa . a ee Se eee 

Paul, Minn. oa * | Loaders, Buckets } ; ‘ork Manifolds, Rock Drill 
Wood Hydraulic Hoist & Body Co., a, Curb Haiss Mfx. Co.; Inc... Geo,, New York. Ingersoll Rand Co. New York, N. ¥ 
Detroit, Mich. : . W. Clark Company, Mattoon, Ill. ~ yop 2 oe, 821 Bloom- . = ea ee 
ait Danian leas Mfg. Co., Dubuque, Ia. Prankean Co. 3 Clinton St.. Mil- a baci 
Chicago Pneumatic Tool Co., New York. | Inserts, Concrete waukee, Wis. aii 
Ingersoll-Rand Co., New York City. Concrete Steel Co., New York City. Manometers 
Schramm, Inc., West Chester, Pa. ° Loaders, Car and Wagon - cde Republic Flow Meter Co., Chicago, TI. 
r “hicag See rectory 0) engineers. arber-Greene se 4 a, : F : *hilade § ; 

F Bidg., Chicago, Tl. ai mage cers. Burch Corp., Crestline, 0. land St., Philadelphia, Pa. 
cists, Quarry nstruments, Trouble- Finding Hlaiss Mfg. Co., Inc., Geo., New York. | Marble & Slate W 
Smith Engineering Works, 82 Capitol Clark Co., H. W., Mattoon, III. Heltzel Steel Form & Iron Co., War- James B. , ae Sons, 201-299 N, 

Drive, Milwaukee, Wis. Instruments & Drawing Supplies ren, O. hs a Talman <Ave., Chicago, TIL. 

Hoists, Scraper, Bucket Warren-Knicht (0.136 + oth st Industrial Brownhoist Corp., Cleveland, nie = die wai 
Allie.(hs es ie racturing C 1. : ov : St, 110 , Pavemen oughness, Instru- 
a gy Rea ae Se. Oe Philadelphia, Pa. Link Belt Co., at Ww. Hunting Park ment 
American Hoist & Derrick Co., 93 | Instruments, Surveying nin Pe wg Png 3 W. J. PD. Adams Co., Indianapolis, Ind. 

South Robert St., St. Paul, Minn. Buff & Buff Mfg. Co., Jamaica Plain, % . i i 
0. K. Clutch & Machy. Co., Columbia, Boston, Mass. a. F. Soe hone hes ap hy ae “That ber te ee te Dearborn 
Pa. Kern Company, New York City. . field Ave., Pas . : St Chicag tl s P 
Sauerman Brothers, Inc., 438 S. Clin- i Trackson Co., 533 Clinton St., Mil- sak i , 
ton St., Chicago, Il. Inundators for Constant Concrete waukee, Wis. Meter Accessories 
Sullivan Mach. Co., 819 Wrigley “has .. a. > Farmers Bank | { oaders, Coal Badger Meter Mfg. Co., Milwaukee, 
Bldg., Chicago, Il. dg., Pittsburgh, Pa. Atlas. Engineering (Co., Clintonville, H. W. Clark Co... Mattoon, TH. 

Hoists, Scraper Loader Irons, Branding Wis. i aS re a ee Th. Se ae 
Allis-Chalmers Mfg. Co., Milwaukee. American Hoist & Derrick Co., 93 Central Foundry Co., New York, N. Y. | meter Boxes 
Ingersoll-Rand Co., New York, N.Y. South Robert St., St. Paul, Minn. Geo. Haiss Mfg. Co., Inc., New York, H. W. Clark Co., Mattoon, 1 
O. K. Clutch & Machy. Co., Columbia. - Tink; inter Mos Co. Wain 

Pa Iron Works, Ornamental Loaders, Gravel & Sand } E ord 3 “" ox Co., Wabash, Ind. 
Getler Machinery Co., 819 Wrigley The Hughes-Keenan Co., Mansfield, O. -— Engineering Co., Clintonville, moans Meter Repair Co., Reading, 
Bldg., Chicago, Tl. : IS. : as 
' . Pu ng, ieo. Haiss Mfg New k. : 
Hoists, Skip ag Se Bronze Co. Ne" Nelson ion "Works, gai Bloom: Meter Connections 
Link Belt Co., 2045 W. Hunting Park Philadelphia Pa. ¢ bg = field Ave., Passaic, N s Geo. H. Snell, Attleboro, Mass. 
Ave., Philadelphia, Pa.; 300 W. American Well Works, Aurora, III. iit ; 
Pershing Rd., Chicago, Il. Fairbanks Morse & Co., Chicago, IIL. Loaders, Portable Meter Housing 
Atlas Engineering Co., Clintonville, Clark Co., H. W., Mattoon, TI. 






Reading Meter Repair Co., Reading, 





Holders-on, Riveting 





Joints, Expansion, Paving Wis. 
Ww. Meadows, Elgin, II. Bay City Dredge Works, Bay City, Pa. 












Chicago Pneumatic Tool Co., New 
York, N. Y. V. R. « ; = 
Ingersoll-Rand Co., New York, N. Y. Servicized Products Corp., Chicago, Tl. . a ag , Crestli oO eer Testers 
y z . ure ‘orporation, Crestline, O. ' 
Heap, Reaves a Bonk Joints, Rate Paving _ sa Mf. Co., Geo., New York City. . W. Clark Co., Mattoon, TIL 
aw-Knox Co., 603 ‘armers ank Standard Oil Co. of Indiana, Chicago. N. P. Nelson Iron Works, 821 Bloom- F 
mg ye wie Standard Oil Co. of N. Y., New York. field Ave., Passaic, N. J. See See. See Co.. Chicago 
e - a esha, s. - , . . irave » Mfg. Co., ae : . a sei 
Geo. Haiss Mfg. Co., Inc., New York. | Joints, Flexible Pipe : * ! i my —— If Co Hil. 
C. S. Johnson Co., Champaign, Il. — my Reet New — City e Meters, Jet 
re 5 Attleboro, Mass af 
Hoppers, Cast Iron eo. Ht. Snel, Attic i a ae Loaders, Snow Badger Meter Mfg. Co., Milwaukee, 
U.S. Cast Iron Pipe & Fdy. Co., Bay City Dredge Works, Bay City, Wis. 






Fulton Iron Works, St. Louis, Mo. Burlington, N. 
Hoppers, Concrete 






Haiss Mfg, Co., Inc., Geo., New York | Meters, Oit 
ie. Nw Y spats a Badser Meter Mfg. Co., Milwaukee, 






























Insley Manufacturing Co., Indianapolis, = gee 4 , —e City, N. 
Ind toughan Pav. Gauge Co., Fone u : 
smeann Cammetn — © . Link Belt Co., 2045 W. peanting, Park Is. 
— ” ie ae ee iy. ae _— Ave. ‘ Philadelphia, a 3 Ww. Republic Flow Meters Co., Chicago, Tl. 
YI Joists, Steel Pershing Rd., Chicago, Il. , 
Hoppers, Concrete Tower = — — “a  F 99 _| Meters, Pitot Tube 
Ransome Concrete Mchy. Co., Dunetlen, Joa. T. Ryerson & Son, Inc., Chicago. oe Nelson iron, Work I. 21 Bloom naar te Flow Meters Co., Chicago, II. 
: Ave., Passi } L cag oem Pccrggs Sony egg 
N.. J. Kettles, Asphalt : The Rightway Corporation, 228 N. La ; — — } B . J “ 6749 Up 
Hoppers, Steel Aeroil Burner Co., Ine., Union Hill, Salle St., Chicago, Tl. . sos aadeiphia, 2a. 
Blaw-Knox Co., 603 Farmers Bank my 2 é Meter Repairs 
Bldg., Pittsburgh, Pa. Connery & Co., Inc., 3996 N. Second | Loaders, Truck _ : Reading Meter Repair Co., Reading, 
Butler Bin Co., Waukesha, Wis. St., Philadelphia, Pa. x Atlas Engineering Co., Clintonville, Pa. 
R. D. Cole Mfg. Co., Newman, Ga. Good Roads Mchy. Co., Ine., Ken- Wis. f 
Johnson Company, C. S., Champaign, nett Square, Pa. Bay City Dredge Works, Bay City, Meters, Sewage e 
lll. Hauck Mfg. Co., Brooklyn, N. Y. Mich Republic Flow Meters Co., Chicago, Tl. 
Littleford Bros., 454 E. Pearl St., Littleford Bros., 454 E. Pearl St., Haiss Mfg. Co., Inc., Geo., New York Simplex Valve & Meter Co., 6749 Up- 
land St., Philadelphia, Pa. 











Cincinnati, O. Cincinnati, O. City. 
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Motors, Centrifugal, 
Allis-Chalmers Mfg 


Motor Truck Accessories 


Truck Rubber Tires 





CLASSIFIED INDEX OF PRODUCTS 


Oils, Building 
American Tar 
burgh, Va. 
Oils, Creosote 
American Tar 
burgh, 
Barrett 
. ¥. 


Products Corp., Vitts- 
Pitts- 


York, 


Corp., 
New 


Products 


Pa 
Company, The, 
Packing, Rawhide 
Mabbs Hydraulic 
Paints—Industrial 
Sement-Solvay Co., 
York, N. Y. 
Paint, Traffic 
The Larrett Company, 
Servicised Products Corp., 


Patch, Cold, Bit 
American Tar Products 
burgh, Pa. 
The Barrett Co., New York, 
Kentucky Rock Asphalt Co., 
Standard Oil Co. of Ind., 
Standard Oil Co, or N. 
The Texas Company, New 
Patchers, Asphalt, Surface 
Littleford Bros., 454 E. 
Cincinnati, O. 
Pavements, Bituminous 
American Tar Products 
burgh, Pa. 
The Barrett Co., New 
Kentucky Rock Asphalt Co., 
Standard Gil Co. of Ind., 
Standard Oil Co, of New 
York, N. 
The Texas Company, 


Packing Co., Chicago. 


61 Broadway, New 


New York, N. Y. 
Chicago, U1. 


Corp., Vitts- 


x. f. 

Louisville. 
Chicago, Ill. 
Y., New York. 
York, N. Y. 


Pearl St., 


Corp., Pitts- 

York, N. Y. 
Louisville. 

Chicago, Lil. 
York, New 


New York, N. Y. 


Foote Co., Nunda, N. Y. 
Ransome Concrete Mehy. Co., 
ellen, N. J. 
Smith Co., T. L. The, 
Milwaukee, Wis. 
Pavement Breakers 
Chicago Pneumatic 
York City. 
Ingersoll-Rand Co., New York City. 
Schramm, Inc., West Chester, 
Sullivan Machinery Co., 819 
Bldg., Chieago, Hl 
Pavement Drills 
Sullivan Mehy, Co., 
Paving, Asphalt 
Standard Oil Co. of Ind., Chicago, Hl. 
Standard Oil Co. of N. Y., New York. 


Paving Blocks, Creosoted Wood 
(See Creosoted Block Timber.) 


Dun- 


1031 32nd St., 


Tool Co., New 


Wrigley 


Chicago, Ill. 


Brick 


Paving, ‘ 
Paving 


National 
Chicago, 
Paving, Cold Patching 
Standard Oil Co. of ae } 
Standard Oil Co, -- New 


Paving Materials, Vitrified Brick 
National Paving Brick Mfrs. 
Chicago, UL 


Brick Mfrs. Assn., 


Chicago, Tl 
York. 


Assn., 


Penstocks 

Blaw-Knox Co., 608 Farmers 
Bldg., Pittsburgh, Pa. 

k. D. Cole Mfg., Newman, Ga, 
Connery & Co., Inc., 3996 N. Second 
St., Philadelphia, Pa. 


Bank 


Pile Drivers 
American Derrick Co., 95 
Paul, Minn. 
Milwaukee. 


Hoist «& 
South Robert St... St. 
Harnischfeger Corporation, 
Industrial Brownhoist Corp., Cleveland, 
Link Belt Co., 2045 W. Hunting Park 

Ave., Philadelphia, Pa.; 300) W. 
Pershing Rd... Chicago, Il. 
Pile Hammers, Steam 
Industrial Brownhoist 
Ohio. 


Piles, 
U 


Corp., Cleveland, 


Screw 
S. Cast 
lington, N. 


Piling, Steel Sheet 
Carnegie Steel Co., 
Wemlinger, Ine., New 


Iron Pipe Fdy. Co., Bur 


Pittsburgh, Pa. 
York City. 


Pipe, Cast tron 

American Cast 
mingham, Ala. 

Cast Tron Research Assn.. Chicago. 

Central Foundry Co., New York City 

Clow & Sons, James B., 201-299 N. 
Talman <Ave., Chieago, Til. 

Copper and Brass Research Assn., 
York City. 

Fulton Tron Works Co, St. 
MeWane Cast Lron Pipe Co., 
ham, Ala. 
National Cast 
ham, Ala. 
Pacific States 
Prove, Utah. 
LU. S. Cast Tron 
Burlington, N. J. 
Wood & Co., R. D., 


Iron Pipe Co., Bir 


New 


Louis, Mo 
Birming 
Birming 


Iron Pipe Co., 


Cast Iron Pipe Co., 


Pipe & Fdy. Co., 


Philadelphia, Pa 


Cast Iron Centrifugal 
S. Cast Tron Pipe & 

Burlington, N. J. 
Rn. D. Wood & Co., 


Pipe, Cement Lined 
American Cast 
mingham, Ala. 

U. S. Cast Iron 
Burlington, N. J 

R. D. Wood & Co., 
Pipe, Clay, Vitrified 

Clay Products Assn., 


ss og 
Fdry. Co., 


Philadelphia, Pa 


Iron Pipe Co., Bir 


Pipe & Fdy. Co., 
Philadelphia, Pa. 


Chicago, Ill. 





Pipe, Concrete 
Asphalto-Concrete Corp., 
way, New York, N. Y. 
Independent Concrete 
dianapolis, Ind. 
Lock Joint Pipe Co., 


1440 Broad- 


Pipe Co., In- 


Ampere, N. J. 


Pipe, Conducto 

Klauer Mfg. ‘i Dubuque, Ia. 

Wheeling Mold & Fdy. Co., 
ing, W. Va. 


Wheel- 


Pipe Connections 
Amer. Cast Iron Pipe Co., 
Mueller Co., Decatur, 
U. S. Cast Iron Pipe & Fry. 
Burlington, N. J. 


Birmingham, 


Corrugated 


Pipe, 
Western Rd. 


Austin 
cago. 


Pipe Cutter 
Trimont 
Tucker Co., Inc., 

New York, N. 


Pipe, Culvert 
American Casting Co., 
Independent _—— Pipe Co., 
apolis, In 
The Galion ‘Tron Works, Galion, O. 
Tonean Culvert Mfrs.’ Ass’n.. Mas- 
, Bur- 


Mehy. Co., Chi- 


Mfg. Co., Boston, Mass. 
_ 75 Murray St., 


Birmingham. 
Indian- 


—. oO. 
U. S. Cast Iron Pipe & Fdy. 
lington, N. J. 


Pipe Covering (Asphait) 
Philip Carey Co., Cincinnati, O. 
a i Gohavend 
Cast Tron ; 


q & Fdry. Co., 
‘Sete. N. 


Pipe 
Pipe, Drain 
American Cast Tron Pipe Co., 
ham, Ala. 
Corp., 1440 
: i 


ee 

way, New York : 
New York, N. Y. 
Pipe & Fdy. Co., 


Birming- 
Broad- 


Central Foundry Co., 
S. Cast Tron 
‘Burlington, N. 


Pipe Drilling Machine 
Mueller Co.. Deeatur, II. 


Pipe Fittings 
Amer. Cast Iron Pipe Co., 
American Manganese 
Philadelphia, Pa. 
Central Foundry Co., New York City. 
MeWane Cast Iron Pipe Co., Birming- 
ham, Ala. 
U. S. Cast Tron Pipe 
lington, N. J. 
rR. D. Wood & Co., Philadelphia, Pa. 


Pipe and Fittings, Cast tron 
Amer. Cast [ron Pipe Co., Birmingham. 
Cast Iron Pipe Researeh Bureau, Chi- 

cago, 

Central Foundry Co., New York, N. Y. 
MecWane Cast. Iron Pipe Co., Bir- 
_™mingham, Ala. 
S. Cast Lron 
‘Burlington, N. 
R. D. Wood & 


Pine and Fittings, 
National Cast [ron 
_ham, Ala. 
S. Cast Iron 
‘Burlington, N. J. 
D. Wood & Co., 
Pipe Fusion, Welded 
Kern Company, New 
Pipe—Gas Stopper 
National Cast Tron 
ham, Ala. 
Safety Gas 
York City. 
Pipe, Hydraulie 
Bourbon Copper and Brass Works Co., 
618-620 E. Front St., Cineinnati, O. 
Cast Tron Research Bureau, Chicago. 
MeWane Cast Tron Pipe Co., Birming- 
_ham. 
S. Cast Tron Pipe 
‘Burlington, N. J. 
Pipe—Independent 
Independent Concrete 
dianapolis, Ind 


Birmingham. 
Bronze Co., 


& Fdy. Co., Bur- 


Pipe & Fdy. Co., 
Co., Philadelphia, Pa. 


Flange 


Pipe Co., Birming- 


Pipe & Fdy. Co., 
Philadelphia, Pa. 
York City. 

Birming- 
New 


Pipe Co., 


Main Stopper Co., 


& Fdy. Co., 


Pipe Co., In- 


Pipe, Ingot tron 
Armco Culvert 
town, O 
Littleford Bros., 454. E. 
Cincinnati, O. 


Mfrs. Middle- 


Pearl St., 


Assn., 


Pipe Joint Compounds 
Leadite Co., Philadelphia, Pa. 
Pacific Flush-Tank Co., 4241 Ravens- 
wood Ave., Chicago, Ill. Also 9 Park 
Place, New York, N. Y. 


Pipe Line Specialities 
Crane Co., Chicago, Il. 
Reading Meter Repair Co., 
Pa. 


Reading, 


Pipe Lines, Submerged 
Cast Iron Pipe Research 
cago, Tl. 
vu. S. Cast Tron 
Burlington, N.. J, 
Rh. D. Wood & Co., 


Pipe Locators 
Reading Meter 
a. 
Pipe, Loek Joint 
Lock Joint Pipe Co., 


Bureau, Chi- 
Pipe & Fdy. Co., 


Philadelphia, Pa. 


Repair Co., Reading, 
Ampere, N. J. 


Pipe Opener Chemical Compound 
Coleman Allen, Chicago, IIL. 


Co., 





Pipe, Reinforced Concrete 

Independent Concrete 
dianapolis, Ind. 

Lock Joint Pipe Co., 


Pipe, Riveted Steel 
Blaw-Knox Co., 603 
Bldg., Pittsburgh, Pa. 
Connery & Co., Inc., 3996 N. 
St., Philadelphia, Pa. 
Littleford Bros., 454 E. Pearl St., 
Cincinnati, O. 


Pipe Seal 
(See Pipe Joint Compounds.) 


Pipe Co., In 


Ampere, N. J. 


Farmers Bank 


Second 


Pipe, Service 
Cast [ron Pipe Research Bureau, Chi- 
cago 
Copper & "Brass Research Assn., 
York, N. Y. 

Independent Concrete 
dianapolis, Ind. 
McWane Cast Iron Pipe Co. 

ham, Ala. 

U.S. Cast Iron ise & Fdy. Co., 
Burlington, } 
R. D. Wood & ‘Co., Philadelphia, Pa. 

Pipe, Sewer 
Asphalto-Concrete Corp., 
way, New Yor 
Cast Iron Pipe Research Bureau, Chi- 
caga, Ill. 
Clay Products Co., Chicago, Il. 
Clow & Sons, James B., 201-299 N. 
Talman Ave., Chicago, Ill. 
Dee Clay Mfg. Co., Wm. C., Chicago. 
Independent Concrete Pipe Co., In- 
dianapolis, Ind. 
Lock Joint Pipe Co., N. J. 
Toncan Culvert Mfrs.’ Mas- 


sillon, O. 
U. S. Cast Iron Pipe & Fdy. Co., 
Co., Wheel- 


New 
Pipe Co., In- 


., Birming- 


1440 Broad- 


Ampere, 
Ass’N., 


Burlington, N. 
Wheeling Mold & Fdy. 
ing, W. Va 
R. D. Wood & Co., Philadelphia, Pa. 
Pipe, Spiral 
Blaw-Knox Co., 603 Farmers Bank 
Bidg., Pittsburgh, Pa. 


Pipe, Storm Sewer 
Armco Culvert & Flume 
Middletown, O. 
Independent Concrete 
dianapolis, Ind. 
Tonean Culvert Mfrs.’ 
sillon, O. 
S. Cast Iron Pipe & Fdy. Co. 
‘Burlington, N. J. 


FYrs. Asen., 


Pipe: Co.,  In- 


Ase’n., Mas- 


Pipe Pushers 
H. W. Clark Co., 
R. D. Wood & Co., 


Pipe, Water 
National Cast Iron Pipe Co., 


ham, Ala. 
S. Cast Iron Pipe & Fdy. Co., 


U. 
Burlington, N. J. 


Piant 
Research Bureau, Chi- 


Pipe & Fdy. 
Philadelphia, Pa. 


Mattoon, Ill. 
Philadelphia, Pa. 


Birming- 


Industrial 


Piping, 
Pipe 


Cast Iron 
eago, Til. 
U. S. Cast Iron 
Burlington, N. J. 
%. D. Wood & Co., 


Planers, Subgrade 
Koehring Co., 


Plants Municipal 
Bacharach & Co., 


Plants Chemical Treating 
Bacharach & Co., Kansas 


Plants, Electric 
Kohler Co., 


Cement 
Steel 


Co., 


Milwaukee, Wis. 
Filtration 

Kansas City, 
City, 


Kohler, Wis. 
Plaster, 
National 


Plates, Annealed 
Central Iron & Steel Company, 
burg, Pa. 

Iniand Steel Co., 38 Dearborn 
St., Chicago, Il. 
Ryerson & Son, Ine., 
Alan Wood Steel Co., 

Pa. 


Fabric Co., Pittsburgh. 


Harris- 
South 
Jos. T., Chicago. 
Conshohocken, 
Plates, Cast Iron Manhole 
Fulton Iron Works Co., St. 


Plates, 
Alan 


Louis, Mo. 


Floor 


Wood Steel Co., Conshohocken, 


Harrisburg, 


Central Iron & Steel Co., 
Pa., 


Plates, 
Concrete 


Joint 

Steel Co., New York, N. Y. 

Plates, 
Alan 


Sheared 
Wood Steel 


& Steel Co., 


Conshohocken, 


Harrisburg. 


Co., 


Central Iron 
Pa 


Inland Steel Co., 38 South Dearborn 
St., Chicago,. Ill 


Ryerson & Son, Inc., Jos. T., Chicago, 
Ill. 


Plate Work 


Alan Wood Conshohocken, 


Steel Co., 


central Iron & Steel Co., Harrisbure. 
R. D. Cole Mfg. Co., Newman, Ga. 
Jos. Honhorst Co., Cincinnati, O. 
Littleford, Bros., 454 E. Pearl St., 
Cincinnati, O. 














MUNICIPAL NEWS AND WATER WORKS—DATA SECTION 13 





CLASSIFIED INDEX OF PRODUCTS 


Plows, Grading . Pump, Suction and Force Pumps, Drainage es ee 
Adams Co., J. D., Indianapolis, Ind. American Well Works, Aurora, Ill. The Barnes Mfg. Co., 931 Main St., 
Austin Western Rd. Mchy. Co., Chi- Coleman, Allan, Chicago, Il. Mansfield, O. : : ‘ : 

cago, Ill. Cc. H. & E. Manufacturing Co., Mil- 
Western Wheeled Scraper Co., Aurora, | Pymps, Air waukee, Wis. , eee 
Til. Chicago Pneumatic Tool Co., 6 East Ingersoll-Rand Co., New York, N. Y. 

44th St New York City. — Pump Machy. Co., Chicago, 

Plows, Rooter ; , -Ri ’ Yew York, N. Y. : 

Adams Co., J. D., Indianapolis, Ind. a —_ gg Bh Mich. Manistee Iron Wks., Manistee, Mich. 
Austin Western Rd. Mchy. Co., Chi- 5 . = F Yeomans Bros. Co., 1423 Dayton St., 
cago, Ill. ‘ ‘ Chicago, Il. 

vestern Wheeled Scraper Co., Aurora, | Pumps, Air Lift 
—_" — , Chicago Pneumatic Tool Co., New Pumas Dredging a one Mari 1) 
y iddell Co., Bucyrus, O. York, N. Y. Marion Steam Shovel Co., Marion, O. 
a ; Ingersoll-Rand Co., New York, N. Y. Norborn Engineering Co., Darby, Pa. 

Plow, Snow ? Sullivan Machinery Co., 819 Wrigley 
Adams Co., J. D., Indianapolis, Ind. Bldg., Chicage, Il. Pumps, Electric —— Viniecaaitia 
Austin Western Road Mchy. Co., Chi- Yeomans Bros. Co., 1423 Dayton St., Allis-Chalmers Mfg. Co., Milwaukee. 

cago, Ill. Chicago, I) Manistee Iron Wks., Manistee, Mich. 
Baker Manufacturing Co., 506 Stan- ; 5 Yeomans Bros. Co., 1428 Dayton. St., 
ford Ave., Springfield, Hl. — Pumps, Artesian Well Chicago, Il. 
E._D. Entyre & Co., Inec., 63 Jefferson American Well Works, Aurora, Hl. Pumps, Fire Service 
S.. Googe, Ee. Sullivan Machinery Co., 819 Wrigley Allis-Chalmers Mfg. Co., Milwaukee. 





Good Roads Mchy. Co., Inc., Kennett 


- - Bldg., Chicago, Il. American Well Works, Aurora, Ill. 
ae Wen ee Dubuens, Is Manistee Iron Works Co., Manistee, 
auer Mfg. ” Pp, da. : Mich. 
Riddell Co., W. A.. Bucyrus, O. Pumps, Bilge : Misses ie 93 ed 
Rightway Corp., Chicago, Il. The | Economy Pumping Mehy. Co., br gy oon . Co., 1423 Dayton 
Wehr Company, Milwaukee, Wis. ‘hicago, 2 St., ago, ’ 
= _— Fairbanks Morse & Co., Chicago, Ill. Pumps, Force 
Plows, Spreader ; Manistee Iron Works, Manistee, Mich. Aeroil Burner Co., Allentown,. Pa. 
Bucyrus-Erie Company, Erie, Pa. ge gg Co., 1423 Dayton The Barnes Mfg. Co., 931 Main St., 
: St., Chicago, Ill. Mansfield, O. 
Plows, Unloading — Domestic Engine & Pump Co., Ship 
Bucyrus-Erie Company, Erie, Pa. Pumps, Boiler Feed, Steam 4 pensburg, | Pa. 
: P Allis-Chalmers Mfg. Co., Milwaukee. ‘airbanks Morse & Co., Chicago, TI. 
ee Hensal Decatur, Ill Cameron Steam Pump Wks., A. S Ingersoll-Rand Co., New York, N. Y. 
Mueller Company, , ; (Ingersoll-Rand Co.), New York City. Feuss Reaiies 0 Os 
Fairbanks Morse & Co., Chicago, Ill. " ; ? 
es x a ae "k é - ‘ 
Pigeting Suseties James B., 201-299 N. Ingersoll-Rand Co. (A. S. Cameron Manistee Iron Wks., Manistee, Mich. 
Talman Ave., Chicago, II. Steam Pump Works), New York City. Pumps, Hand 
Mueller Company, Decatur, IIL. Manistee Iron Works, Manistee, Micn. Domestic Engine & Pump Co., Ship 
pensburg, Pa. 
Poles, Steel tee - oa Deak Pumps, Centrifugal 
ggg maces . Allis-Chalmers Mfg. Co., Milwaukee, eae. Same Ee ift sities 
, , . Wis. é a Ss ( p\ é \ »e, 
F American Well Works, Aurora, Il. Manistee Iron Wks., Manistee, Mich. 
eo E. W. Kansas City, — Jackson Pump Co., Berkeley. | pumps, Piston 
Mo. ali , _ Bn c. = E. Manufacturing Co., Mil 
Everson Filter Co., 647 Green St., The Barnes Mfg. Co., 931 Main St., watikee, Wis 


Mansfield, O. 


Chicago, Ill. C. H. & E. Manufacturing Co., Mil- 


Fairbanks Morse & Co., Chieago, Il. 
Ingersoll-Rand Co., New York City. 





Post and Hole Machinery waukee, Wis. é ; 
Buda Company, Harvey, Ill. Dayton-Dowd Co., Quincey, Ill. Pumps, Plunger 
‘ ——s Steam Turbine Co., Trenton, The Barnes Mfg. Co., 931 Main St., 
Post, Fence a ng M.. J. Mansfield, O. 
American Steel & Wire Co., Chicago, Domestic Engine & Pump Co., Ship- 
Ill. ee pensburg, Pa. Pumps, Power 
Inland Steel Co., 38 South Dearborn The Economy Pumping Mchy. Co., Chi- American Well Works, Aurora, III. 
St., Chicago, Ill. eago, Ill. United Iron Works, Kansas City, Mo. 
dicator Val Fairbanks Morse & Co., Chicago, Ill. 
m, & ry Philadelphia, Pa Ingersoll-Rand Co., New York, N. Y. | Pumps, Pumping, Centrifugal and Mu‘ti- 
RK. D. Wooc ‘ aie , Layne & Bowler Co., Memphis, Tenn. Stage High Lift 
Manistee Iron Works, Manistee, Mich. Economy Pumping Machy. Co., Chicage, 
ey We clark Co Mattoon, Il. a ie. <.. Los — . Calif. ill, 
— Aird. ~~ alimay Nests hi . ia, Yeomans rothers Co., 25 Dayton 
~~ Leadite Company, Philadelphia S.. Chienes, Pumps, Quarry 
a. American Well Works, Aurora, II. 
Posts, Lamp, Cast Iron Pumps, Centrifugal and Multi-Stage High | pym F 
4 ° 7 —_, . ig : ps, Reclamation 
Fulton Iron Works Co., St. Louis, Lift , American Well Works, Aurora, I. 
Mo. American Well Works, Aurora, Tl. 4 
‘ Cameron Steam Pump Wks., A. S. Pumps, Road Builders 
Posting Bettie & Wire Co., Chicago (Ingersoll-Rand Co.), New York City. C. H. & E. Manufacturing Co., Mil 
f — we e ® DeLaval Steam Turbine Co., Trenton, waukee, Wis. 
4 N. J. Domestic Engine & Pump Co., Ship 
: Fairbanks Morse & (Co., Chicago, Ill. pensburg, Pa. 
“Tt a The, Philadelphia, Ingersoll-Rand (Co. (A. S. Cameron Fairbanks Morse & Co. Chicago, TI. 
‘ Pa a Steam Pump Works), New York City. Ingersoll-Rand Co., New York, N.Y. 
Keystone Driller Co., Beaver Falls, Pa. Novo Engine (Co., 220 Porter St., 
Pouring Pots Manistee Lron Works, Manistee, Mich. Lansing, Mich. 
Littleford Bros., 454 E. Pearl St., Novo Engine (Co., 220 Porter St., Pumps, Rotary 
‘inci i Lansing, Mich. H 
Cincinnati, O. ne - Blackmer Pump Co., Grand Rapids, 
Powder, Blasting Mich. 


Pumps, Contractors’ 
American Well Works, Aurora, III. 
The Barnes Co., 931 Main St., Mans- 


Yeomans Bres. Co., 1428 Dayton St... 
Chicago, HL 


E. I. DuPont de Nemours & Co., Wil- 
mington, Del. 


Powder, Railroad ; field, O. Pumps, Sewage 
E. I. DuPont de Nemours & Co., Wil- Blackmer Pump Co., Grand Rapids, Allis-Chalmers Mfg. Co., Milwaukee. 
mington, Del. Mich. American Well Works, Aurora, II. 
Cameron Steam Pump Works, A. S. Economy Pump Machy. Co., Chicago, 
Power Heads Mi at chi m Ingersoll-Rand Co., New York. Il. m 
Fairbanks Morse Xo., Chicago, : C. H. & E. Manufacturing Co., Mil- Fairbanks Morse & Co., Chicago, : 
. waukee, Wis. Ingersoll-Rand Co., New York, See 
Power Units, Gasoline Domestic Engine & Pump Co., Ship- Pacific Flush-Tank Co., 4241 Ravens 
Buda Company, Harvey, Ill. I pensburg, Pa. wood Ave., Chicago, Til. Also 9 Park 
Climax Engineering Co., Clinton, Ifa. Fairbanks, Morse & Co., Chicago, TIL. Place, New York, N. Y. 
Continental Motors Corp., Detroit. Ingersoll-Rand Co. A. S$. Cameron Yeomans Bros. Co., 1423 Dayton St.. 
Electric Wheel Co., Quincy, Il. Steam Pump Works), New York. Chicago, I. 
Hercules Motors Corp., Canton, 0. Novo Engine Co., 220 Porter St. 
LeRoi Company, Milwaukee, Wis. — Lansing, Mich. — "| Pumps, Sinking 
Novo Engine Co., 220 Porter St., Yeomans Bres. Co., 1423 Dayton Si., American Well Works, Aurora, Til. 
Lansing, Mich. ie Chicago, Il Manistee Tron Wks., Manistee, Mich. 
Waukesha Motor Co., Waukesha, ben , p st 
Yisconsin } Mfg. Co., Milwaukee. umps, eam 
ee ee coer “| Pumps, Deepwelt Allis-Chalmers Mfg. Co., Milwaukee, 
Power Units Takeoff Allis-Chalmers Mfg. Co., Milwaukee. Wis. 
Tw I 7 Cluteh ¢ Raci Wi Amr. Well Works, Aurora, Ill American Well Work Aurora, Ill 
win Dise Clute ‘o., Racine, is. é 5 rks, / ° . America e wks, / ra, ’ 
Byron Jackson Pump Co., Berkeley, Fairbanks Morse & Co., Chicago, Il. 
Pressed Steel Products Calif. Ingersoll-Rand Co., New York, N. Y. 
Blaw-Knox c.. hy Farmers Bank DeLaval Steam Turbine Co., Trenton, p s 
Bldg., Pittsburgh, a. N. J. umps, Sump r 
= Domestic Engine & Pump Co., Ship- American Well Works, Aurora, Til. 
Pressure Regulators pensburg, Pa. Economy Pump Machy. Co., Chicago, 
H. W. Clark Co., Mattoon, Il. The Economy Pumping Mcehy. Co., 1. 
Producers, Gas Chicago, Il. ; Fairbanks Morse & Co., - - Ill. 
' *hiladelphia, P: Fairbanks Morse & Co., Chicago, Ul. Yeomans Brothers Co., 1423 Dayton 
Rk. D. Wood & Co., Philadelphia, Pa. amine Paliae Co Baar Walls; St.. Chicago, I. 
Pulleys, Clutch Pa. : 
Twin Dise Clutch Co., Racine, Wis. Layne & Bowler Co., Memphis, Tenn. Pumps, Trench Portante Co., Mil 
N , * 99 . Cc. H. & E. Manufacturing . 
: Novo Engine Co., 220 Vorter St., waukee, Wis. 
Pumping Plants, Sewage : ie Lansing, Mich, Ree Domestic’ Engine & Pump Co., Ship 
—~e Pumping Machy. Co., Chi- Peerless Pump Co., Los Angeles, Calif. nsburg, Pa 
‘ cag mm. : ek iat United Iron Works, Kansas City, Mo. pens e Fee 
comane rothers Co., 23 ayton Pumps, Triplex 
St., Chicago, Il. Pumps, Diaphragm The Economy Pumping Mehy. Co., 
ump and Engine, Combined ~ Sa uae. Co., 931 Main St., ( ey gg ee Co., Mil 
Palen 5 oll egal Louis, Mo Domestic Engine & Pump Co., Ship- waukee, Wis. : 
i ia ae ee pensburg, Pa. Domestic Engine & Pump Co., Ship 
ump Parts, Rod Novo Engine Co., 220 Porter St., pensburg, Pa. 








Fulton Iron Works Co., St. Louis, Mo. Lansing, Mich. Fairbanks Morse & (o., Chicago, IIL. 





Pumps, Turbine 

Allis-Chalmers Mfg. Co., Milwaukee. 
American Well Works, Aurora, IL. 
Manistee Iron Wks., Manistee, Mich. 
Peerless Pump Co., Los Angeles, Calif. 
Yeomans Brothers Co., 1423 Dayton 
St., Chicago, IIL. 


Pumps, Underwriters’ Centrifugal 
Allis-Chalmers Mfg. Co., Milwaukee. 
American Well Works, Aurora, IIL 


Pumps, Vacuum 
Manistee Iron Works Co., Manistee, 
Mich. 
Chicago Pneumatic Tool Co., New 
York. 
Sullivan Machinery Co., 819 Wrigley 
Bldg., Chicago, 


Pumps, Water Works 

Allis-Chalmers Mfg. Co., Milwaukee. 
American Well Works, Aurora, Il. 
Chicago Pneumatic Tool Co., New 
York. 

ae 2 Steam Turbine Co., Trenton, 


Domestic Engine & Pump Co., Ship 
pensburg, Pa. 

Economy Pump Machy. Co., Chicago, 
Iiino.s. 

Manistee Tron) Wks., Manistee, Mich. 

Yeomans’ Brothers Co., 14283 Dayton 
St., Chicago, LI. 


Punches, Shank and Bit 
Ingersoll-Rand Co., New York, N. Y. 


Radiators 
Modine Mfg. Co., Racine, Wis. 
Young Radiator Co., Racine, Wis. 


Railroad Ditchers 
Bueyrus-Erie Co., Erie, Pa. 
Harnischfeger Corporation, Milwaukee. 
Marion Steam Shovel Co., Marion, O. 


Rail and Rail Joints 
Sweet’s Steel Co., Willlamsport, Pa. 


Railings, Ornamental 
The Hughes-Keenan Co., Mansfield, O- 


Rails, Relaying 
(See Clearing House.) 


Rails, Road 

Blaw-Knox Co., 603 Farmers Bank 
Bldg., Pittsburgh, Pa. 

Heltzel Steel Form & lron Co., War 
ren, O. 

Metal Forms Corp., Milwaukee, Wis. 


Rails, Steel 
Inland Steel Co. SS South Dearborn 
St., Chicago, IIL 


Railway Supplies 
Chicago — Pneumatic Tool Co., New 
York, 
Sweet's Steel Co, Williamsport, Pa. 


Railways, Industrial and Portable 
Sweet's Steel Co., Williamsport, Pa. 


Rakes, Asphalt 
Littleford Bros., 454 KE. Pearl St., 
Cincinnati, O. 


Rammers, Pneumatic 

Chicago Pneumatic Tool Co., New 
York, HN. Y¥. 

Ingersoll-Rand Co., New York, N.Y. 

Schramm, Inc., West Chester, Va. 

Ready-Built Buildings 

Blaw-Knox Co., 603 Farmers Bank 
Bidg., Pittsburgh, Pa. 


Receivers, Air 
Chicago Pneumatic Tool Co., New 
York 
Ingersoll Rand Co., New York, N.. Y. 
Schramm, Inc., West Chester, Da. 
Sullivan Mehy. Co., Chicago, HL. 
Recorders, Portable Pitot 
Simplex Valve & Meter Co., 6749 Up- 
land St., Philadelphia, Pa. 
Reheaters, Air 
Ingersoll-Rand Co., New York, N. Y. 


Reinforcing Concrete 
(See Concrete Reinforcement.) 
Reinforcing Metal for Concrete Work 
American Steel & Wire Co., Chicago. 
Concrete Steel Co., New York City. 
Ryerson & Son, Jos. T., Chicago, Ml. 
Rings, Lamphol 
Klauer Mfg. tis. Dubuque, Ta. 
Rivet Busters and Sets 
Chicago Pneumatic Tool Co., New 
York. 
Ingersoll-Rand Co., New York, N.Y. 
Sullivan Machinery Co., 819 Wrigley 
Bidg., Chicago, Il. 
Riveting Machines 
Chicago Pneumatic Tool Co., New 
York, 
Rivet Heaters, Electric 
American Hoist & Derrick Co., 93 
South Robert St., St. Paul, Minn. 
Rivet Heaters, Oil 
Hauck Mfg. Co., Brooklyn, N.Y. 


Rivets - 
Ryerson & Son, Inc., Jos. T., Chicago, 
Ill. 


aoe Finisher 
French & Co., Chicago, 
mot Finishing Machines 
Blaw-Knox Co., 603 Farmers Bank 
Bldg., Pittsburgh, Pa. 
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CLASSIFIED INDEX OF PRODUCTS 


aape Machinery Parts Salamanders Screens, Conical Revolving _ Sheet Metal Products 
D. Adams Co., Indianapolis, Ind. Aeroil Burner Co., Inc., Union Hill, Allis-Chalmers Mfg. on Milwaukee. Klauer Mfg. Co., Dubuque, Ia. 


et. h & Hecht Company, Davenport, N. J. 
ia. Pare 5a Hauck Mfg. Co., Brooklyn, N. Y. Screens, Gravel Washing e Sheets, Iron and Steel ; 
Galen tren Werks & Mle Co.| Listeterd Bees, O54 E Feart m,| Seed Reeds Machinery Ca. Ine. Ken) Ryomen & Son, Mew ©. Chicago. 


Galio: nett Square, Pa. 

jalion, O. 0. Smith Engineering Works, 82 Capitol 

Road Olis and Preservatives Drive, Milwaukee, Wis. 

Solvay Process Company, New York. 
Standard Oil Co. of Indiana, Chicago. 
Standard Oil Co. of N. Y., New York, 


Road Oilers, Pressure 

Austin Western Road Machinery Co., 
Chicago, Ml. 

Good Roads Machinery Co., Kennett 
Square, Pa. 


Road Rollers, Gas and Steam 
Austin Western Road Machinery Co., 
Chicago, Ill. 
Buflalo-Springfield Roller Co., Spring- 
field, O. 


Road Rooter 
Ted Carr & Co., Chicago, Il. 
Erie Machine —~t? _ ay 
Entyre & Co., Inc., E. D., Jefferson 
St., Oregon, Ill. 
Galion Iron Works, Galion, O. 
Huber Mfg. Co., Marion, 0. 


Road Sprinkler 
Galion Iron Works & Mfg. 
Galion, O. 


Rock Drill, Accessories 
Chicago Pneumatic Tool Co., 
York, N. ‘ 
Sullivan Mchy. Co., Chicago, I. 


Rods, Sewer & Conduit 
Coleman, Allan, Chicago, Il. 


Rods, Wire 
American Steel & Wire Co., Chicago. 


Rollers, Road 
Austin Western Road Machinery Co., 
Chicago, IL. 
Buftalo- Springfield Roller Co., Spring- 
0. 
Machine Shops, Erie, Pa. 
Galion Iron Works & Mfg. Co., 
Galion, O. 
Good Roads Machinery Co., Inc., Ken 
nett Square, Pa. 
Huber Mfg. Co., Marion, O. 
W. A. Riddell Co., Bucyrus, Ohio. 
Universal Road Machinery Co., Kings- 
ton, N. Y¥ 
Wehr Company, Milwaukee, Wis. 


Rollers, Road, Gasoline 
(See Road Rollers.) 


Rollers, Road, Horse Drawn 
Huber Mfg. Co., Marion, O. 


Rollers, Road, Steam 

Austin Western Road Machinery Co., 
Chicago, Ill. 

— Springfield Roller Co., Spring 
fiel« 

Erie Machine Shops, Erie, Pa. 

Huber Mfg. Co., Marion, Ohio. 


Rollers, Road, Tandem 
Austin Western Road Machinery Co., 
Chicago, TIL. 
Buffalo-Springfield Roller Co., Spring 
field, O. 
Erie Machine Shops, Erie, Pa. 
Huber Mfg. Co., Marion, Ohio. 


Rollers, Road, Tandem, Steam 
(See Rollers, Road Horse Drawn.) 


Rolls, Crushing 
Allis-Chalmers Mfg. Co., Milwaukee. 


Rolls, Grinding, for Various Purposes 
Fulton Iron Works Co., St. Louis, Mo 


Roofing (All Kinds) 
Carey Company, Philip, Cincinnati, 0. 
Klauer Mfg. Co., Dubuque, Ta. 


Roofing Metal 
Ryerson & Son, Inc., Joseph T., Chi 
cago, Ill. 


Roofing, Pitch 
American Tar Products Co., Pittsburgh. 


Roofers 
Adams Co., J. D., Indianapolis, Ind. 
Ted Carr & Co., Chicago, 


Rope, Wire, Fittings 
Maggart Corporation, Chicago, Tl. 
Roebling, John A., & Sons Co., Tren 
ton, N. J. 


Rope. Wire, Transmission Hoisting or 
Haulage 
American Hoist & Derrick Co., 93 
South Robert St., St. Paul. Minn. 
American Steel & Wire Co., Chicago 
a py Wire Rope Co., Wilkes-Barre, 


Poss Steel & Wire Co., Bridgeport, 
Conn, 
Roeblings Sons Co., J. A., Trenton, 
N. J 


Wickwire Spencer Steel Co., New York 
Williamsport Wire Rope, Williamsport, 
Pa. 
Runners, Lock Joint 
Coleman, Allan, Chicago, Ill 


Runners, Turbine 
American Manganese Bronze Co,, 
Philadelphia, Va. 


Sand and ‘qrasciag Plant 
Northern Gravel Co., 
Sand Blast Sand 


ail 
Industrial Brownhoist Corp., 


Scaffolding. Steel Tubular 
Patent Scaffolding Co., Ne 


Scaffolds—Swinging, All Types 
Patent S-affclding Co., New 


Scales, All Kinds 


Scales for va 4 ete 


Snartiars Pe Road | ee 
D 


Good It adds Mac hinery 


Schools & Colleges| 


Scrapers, Drag, Power 


- Manufacturing a, 3 


Manufacturing Co., 5 


Galion Iron Works. ¢ 


Screening Plants, Sand and Gravel 
Good Roads Machinery © P 








Screens, Intake 
Link Belt Co., 2045 W. Hunting Park 
Ave., Philadelphia, Pa.; 300 W. 
Pershing Rd., Chicago, Il. 
R. D. Wood & Co., Philadelphia, Pa. 


Screens, Revolving 
Austin Western Road Machinery Co., 
Chicago, Ill. 
Converse Co., Ine., Johnson City, N. Y. 
Haiss Mfg. Co., Geo., New York City. 
Link Belt Co., 2045 W. Hunting Park 
Ave., Philadelphia, Pa.; 300 W. 
Pershing Rd., Chicago, ili. 
Littleford Bros., 454 E. Pearl St., 
Cincinnati, O. 
Pioneer Gravel Equipment-Mfg. Co., 
Minneapolis, Minn. 
Smith Engineering Works, 82 Capitol 
Drive, Milwaukee, Wis. 
Universal Road Machinery Co., King- 
ston, 2 


screens, Sand, Gravel and Coal 
Austin Western Road Machinery Co., 
Chicago, Il. 


Screens, Shaker 

Good Roads Machinery Co., Ine., Ken 
nett Square, Pa. 

Haiss Mfg. Co., Inc., Geo., New York. 

Link Belt Co., 2045 W. Hunting Park 
Ave., Philadelphia, Pa.; 300 W. 
Pershing Rd., Chicago, Il. 
Littleford Bros., 454 KE. Vearl St., 
Cincinnati, O. 

Pioneer Gravel Equipment-Mfg. Co., 
Minneapolis, Minn. 

Smith Engineering Works, 82 Capitol 
Drive, Milwaukee, Wis. 

Western Wheeled Scraper Co., Aurora, 
Ill 


Wickwire Spencer Steel Co., New York. 


Screens, Stone 

Smith Engineering Works, 82 Capitol 
Drive, Milwaukee, Wis. 

Universal Crusher Co., Cedar Rapids, 
la. 


Screens, Water Intake 
Link Belt Co., 2045 W. Hunting Park 
Ave., Philadelphia, Pa.; 300 W 
Pershing Rd., Chicago, Ill. 


Screens, Well : 
Layne & Bowler Co., Memphis, Tenn. 


Segment Blocks 
Clay Products Assn., Chicago, IL 


Service Boxes 
Clark Co., H. W., Mattoon, Il. 
Mueller Company, Decatur, Ill. 


Second-Hand Equipment 
(See Clearing Section.) 


Sewage Disposal Apparatus 
Link Belt Co., 2045 W. Hunting Park 
Ave., Philadelphia, Pa.; 300 W. 
Pershing Rd., Chicago, Ul. 
Pacitic Flush-Tank Co., 4241 Ravens- 
wood Ave., Chicago, Ill. Also 9 Park 
Place, New York, N. Y. 


Sewage Ejectors 
he Economy Pumping Machy. Co., 
Chicago, HL. 
Yeomans Brothers Co., 1423 Dayton 
St., Chieago, Tl. 


Sewer and Basin Dips 
Coleman, Allan J., Chicago, D1. 


Sewer Flushers or Plugs 
Petersens Hydraulic Sewer Flusher Co., 
Milwaukee, Wis. 


Sewer, Joint Compounds 
Pacific Flush-Tank Co., 4241 Ravens- 
wood Ave., Chicago, Tl. Also 9 Park 
Place, New York N. Y. 
Reading Meter Repair Co., Reading, 
Pa. 
Sewer Rods Fiat Wire 
Coleman, Allan, Chicago, IIL. 
Sewers Storm 
Armco Culvert Mfrs. Assn., Middle 
town, O. 


Shaft Caps 7 
American Manganese Bronze Co., Phila- 
delphia, Va. 


Shanking Machines, Drill Steel 
Ingersoll-Rand Co., New York, N. Y. 
Schramm, Inc., West Chester, Pa. 
Sullivan Machy. Co., Chicago, Til. 

Sharpeners, Rock, Drill, Steel 
Ingersell-Rand Co., New York, N. Y. 
Schramm, Inec., West Chester, Pa. 
Sullivan Machinery Co., 819 Wrigley 

Bldg., Chicago, Il. 

Sharpening Machines Drill Bit 
Ingersoll-Rand Co., New York, N. Y. 
Schramm, Inc. West Chester, Da. 
Sullivan Machinery Co., 819 Wrigley 

Bldg., Chicago, Ill. 

Sheathing Paper 
Philip Carey Co., Cincinnati, O. 

Sheaves 
Haiss Mfg. Co., Ine., Geo., New York. 
Western Block Co., Lockport, N. Y. 
Williamsport Wire Rope Co., Williams- 

port, Pa. 





Sheets, Roofing and Siding 
Armco Culvert Mfrs. Assn., Middle- 
town, O. 
Ryerson & Son, Joseph T., Chicago, II. 


Shingles, Asphalt a ; 
Carey Co., Philip, The, Cincinnati, 0. 


Shouder Machines 
Highway Shoulder Co., Effingham, 
Il. 


Shovel (Power) Parts : 
General Excavators Co., Marion, 0. 
Ohio Power Shovel Co., Lima, 


Shovels, Asphait ; 
General Excavators Co., Marion, 0O. 
Littleford Bros., 454 E. Pearl 8t., 
Cincinnati, O. 


Shovels, Crawling Tractors 
Thew Shovel Co., Lorain, O. 


Shovels, Creeper : 5 
Harnisehtexer Corporation, Milwaukee, 


Wis 
Industrial Brownhoist Corp., Cleve- 
land, 


Shovels, Diesel 
Bucyrus-Erie Company, Erie, Pa. 
Harnischfeger Corporation, Milwaukee, 


Wis. 
Industrial Brownhoist Corp., Cleve- 
land, 


Shovels, Electric 

American Hoist & Derrick Co., 93 
South Robert St., St. Paul, Minn. 

Bay City Dredge Works, Bay City, 
Mich. 

Bucyrus-Erie Company, Erie, Pa. 

Harnischfeger Corporation, Milwaukee. 

Industrial Brownhoist Corp., Cleveland. 

Keystone Driller Co., Beaver Falls, Pa. 

Link Belt Co., 2045 W. Hunting Park 
Ave. Philadelphia, Pa.; 300 W. 
Pershing Rd., Chicago, Il. 

Marion Steam Shovel Co. Marion, 0O. 

The Osgood Co., Marion, O. 

Thew Shovel Co., Lorain O. 


Shovels Electric Crawler 
Harnischfeger Corp., Milwaukee, Wis. 


Shovels, Fordson ’ : 
Insley Mfg. Co., Indianapolis Ind. 
Universal Power Shovel Co., Detroit. 


Shovels, Gasoline 
American Hoist & Derrick Co., 93 
South Robert St., St. Paul, Minn. 
Bay City Dredge Wks., Bay City, Mich. 
Bucyrus-Erie Company, Erie, Pa. 
General Excavators Co., Marion, 0. 
Harnischfeger Corporation, Milwaukee 
Industrial Brownhoist Corp., Cleveland. 
Insley Mfg. Co., Indianapolis, Ind. 
Koehring Company. Milwaukee, Wis. 
Link Belt Co. 2045 W. Hunting Park 
Ave. Philadelphia, Pa.; 300 W. 
Pershing Rd., Chieago, Ti. 
Marion Steam Shovel Co., Marion 0. 
Ohio Power Shovel Co., Lima, ; 
Orton Crane & Shovel Co., Chicago, Tl. 
Osgood Co., Marion, 0. ¥ 
Speeder Mchy. Corp. Cedar Rapids Ia. 
Thew Shovel Cc Torain, ; 
Trackson (Co., 433 Clinton "St., Mil- 
waukee Wis. : 
Universal Crane Co. Lorain, 0. ; 
Universal Power Shovel Co., Detroit. 


Shovels, Gasoline Crawler ¥ 
General Excavators Co., Marion, 0. 
Harnisechfeger Corp., Milwaukee, Wis. 
Industrial Brownhoist Co., Cleveland. 
Speeded Machinery Co., Cedar Rapids, 
Ta. 


Shovels, Hand , 
Wood Shovel & Tool Co., Piqua, O. 


Shovels, Revolving 
(See Gasoline Shovels.) 


Shovels, Snow 4 : 
Rightway Corporation, Chicago, ITI. 


Shovels, Steam » 
American Hoist & Derrick Co., %% 
South Robert St., St. Paul, Minn. 
Bueyrus-Erie Company, Erie, Pa. 
Harnisehfeger Corporation, Milwaukee. 
Industrial Brownhoist Corp., Cleveland 
Keystone Driller €o., Beaver Falls, 
Pa. 
Marion Steam Shovel €o., Marion, 0. 
Orton Crane & Shovel Co., Chicago. 
Osgood Company, Marion, O. 
Thew Shovel Co., Lorain, O. 


Shovels, Steam Crawler 
Industrial Brownhoist Corp., Cleveland, 


Signs, Highway 
Armeo Culvert & Flume Mfrs., Assn., 
Middletown, O. 
Foote Bros. Gear & Mach. Co., Chi- 
eago, Ill. 


Silicate, Soda , - 
Philadelphia Quartz Co., Philadelphia. 
Pa. 


Siphons ' 
Armeo Culvert Mfrs. Assn., Middle- 
town, O. . 
James B. Clow & Sons, 201-299 N. 
Talman Ave., Chicago, Ill. 
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Skimmer | : Steel Rock Drill Tanks Torch, Gasoline Blow 
Bay City Dredge Wks., Bay City, Chicago Pneumatic Tool Co., New R. D. Cole Mfg. Co., Newnan, Ga. Hauck Mfg. Co., Brooklyn, N. Y. 
Mich. York City. Jos. Honhorst Co., Cincinnati, O. G. H. Williams Co., Erie, Pa. 
Byers Machine Co., Ravenna, O. Ingersoll-Rand Co., New York City. Pacific Flush-Tank Co., 4241 Ravens- 
Insley Mfg. Co., Indianapolis, Ind. Schramm, Inc., West Chester, Pa. wood Ave., Chicago, Ill. Also 9 Park vegae, Bont — Sete. @ 
Keystone Driller Co., Beaver Falls, Sullivan Machy. Co., Chicago. Place, New York, N. Y. McCloskey Torch Co., Toledo, O. 
Pa. Steel, Structural Tanks, Air Compressor Torches, Road 
Skips, Stone Blaw-Knox Co., 603 Farmers Bank Chicago Pneumatic Tool Co., New York. McCloskey Torch Co., Toledo, O. 
Insley Mfg. Co., Indianapolis, Ind. , Bldg., -Pittsburgh, + om a R. D. Cole Mfg. Co., Newman, Ga, National Carbon Co., New York, <2 
een eee SS. ten o Tanks, Elevated Steel, Water Toledo Pressed Steel Co., Toledo, 0. 
S ——— we eo. pe _? Rk. D. Cole Mfg. Co., Newnan, Ga. s 
Klauer Mfg. Co., Dubuque, Ia. chicago, Til. ‘ : , Pittsburgh-Des Moines Steel Co., Pitts- | Torches, Thawing, Oil ae Kerosene 
Pittsburgh-Des Moines Steel Co., burgh, Pa Aeron Burner Co., Ine., Union Hill, 
Sleeves, Tapping (Valve) Pittsburgh, Pa. ere Oil Storage mm... a saat - 
Darling Valve & Mfg. Co., Williams- | Steel Traffic Treads Sa erie i a auck Mfg. Co., Brooklyn, } : 
port, Pa. Wood Steel Co., Alan, Conshohocken ee Heater Co., Schenec oe _ 454 E. Pearl St., Cin 
Pa ady, N. Y. cinnati, O. 
S'udge Collector Peck Tanks, Sand Settling 
Link Belt Co., 2045 W. Hunting Park | Sterilizing Systems we kt te Smith Engineering Works, 82 Capitol | Towers, Concrete ie a 
Ave., Philadelphia, Pa.; 300 W. Everson Rig Co., 647 N. Green St., Drive, Milwaukee, Wis. (See Hoists, Conc. Tower.) 
Pershing Rd., Chicago, Til. Chicago, Ml. Tanks, Septic —— 
sates Gat Sterilizer, Water ae te Mohawk Asphalt Heater Co., Schenec- Blaw-Knox Co., 603 Farmers Bank 
S:uice Gates Wallace & Tiernan, Newark, N. J. tady, N Bidg., Pittsburgh, Pa 
—-, geiengenene Bronze Co., sti Continucns Relafercing Unit Tanks pate r i 
*hiladelphia, Pa. rrups, Conti u ei i its > 9 ; 
Clark Company, H. W., Mattoon, Il. Ryerson & Son, Jos. T., Chicago. Entyre & Co., Inc., E. D., 63 Jeffer- a. ea. Farmers Bank 
U.S. Cast Iron Pipe & Fdry. Co. | gtoneboats son St., Oregon, Ill. Bidg., Pittsburgh, Pa. 
Burlington, N. J. Lee Trailer & Body Co., Plymouth Tanks, Steel 4 
ee Trailer ¢ : vo 2M , Clark Co., H. W., Mattoon, Ill. Track, Industrial and Portable 
Smoke Stacks eone w ind. Rk. D. Cole Mfg. Co., Newnan, Ga. Ryerson & Son, Inc., Jos. T., Chicago. 
Cm Phlladewhie Pa > ee Stonpers, Pipe Pittsburgh-Des Moines Steel Co., Pitts Sweet’s Steel Co., Williamsport, Pa. 
P . infeter Clea - 3 , 59: burgh, Pa. F 
- a a ee. &- 523 rgh a Teastion: Craminn Tese 
Smoothers, Asphalt an me wae a Tapping Machines Trackson Co., Milwaukee. 




























Littlefor 3ros. 5 c. -ear St. : ter ¢ Tur P 
pow ee 454 E. Pearl 8t., Stoppers, Water Mains, Etc. . Mueller Co., Decatur, Tl Tractor 
Safety Gas Main Stopper Co., New Tar Heaters, Kettles vine wy halmers Mfg. Co., Milwaukee, 
ee Lone York City. Hauck Mfg. Co., Brooklyn, N.Y. bag , tle. Wi 
arber-Greene Co., Aurora, IL Honhorst Co., Jos., Cincinnati. Atlas Engr. Co., Clintonville, Wis. 
Haiss Mfg. Co., Geo., New York City. oe Se Crapenet ll Littleford Bros., 454 E. Pearl St., Caterpilar Tractor Co., San Leandro, 
he oe Cincinnati, O. — -_ 10220 Euclid 
Snow Plows Strand (Guy, Special and Transmission) Clevelanc Tractor Co., 1082¢ Duclic 
J, D. Adams Co., Indianapolis, Ind. John <A. Roebling’s Sons Co., Tren- tu, See in ttn © wits Ave. Cleveland, ee 
Austin Western Road Machy. Co., Chi- ton, N. J. ¥ t - % > - ae ve Electric Wheel Co.. Quincy, i. “ht 
caso. Tl. burgh, I a. Be te Nh Foote Bros. Gear & Mach, Co., Chi- 
Good Roads Machy. Co., Inc., Kennett | Strainers Barrett Co., New York, N. Y. cago, Tl. , ' 
Square, Pa. Fulton Iron Works Co., St. Louis, Mo. | Tarvia French. & Hecht Co., Davenport, Ta. 
Klauer Mfg. Co., Dubuque, Ia. Sarat Ce, New Sok. 6 ¥ Haiss Mfg. Co., Inc., Geo., New York. 
4 Strainers, Well 2 - pe International Harvester Co., hicago. 
Snow Removal Machinery Layne & Bowler Co., Memphis, Tenn. | Tar and Pitch, Paving Monarch Tractor Corp., Springfield, TIL 
Sarber-Greene Co., Auror ., », 1932 Iliinois Ave., East S see Road Tar i 
rber-Greene Co., Aurora, IIL. sit mi gees Iliinois Ave., East St. (See Road Tar.) Tractors, Crawler, Traction and Cater- 
Spaders . ’ Tees, Threadless t , @ woe.) 
Concrete Steel Co.. New York. N. Y. | Street Flushers Geo. H. Snell, Attleboro, Mass. a 
Sullivan Machinery Co., 819 Wrigley Entyre & Co., Inc., E. D., 63 Jefferson ; 
Bldg., Chicago, Il. St., Oregon, Tl. Teeth, Dipper and Bucket Water. pees ster Co. of Americ: 
Western Crucible Steel Casting Co., Internationa arvester CO. OF America, 
f : bog ; ‘hicago, TH. 
ont —— i , Street Light Standards Minneapolis, Minn. ‘ 
tober osch Mfg. Co., Long Island Novo Engine Co., 220 Porter St., “ 
City, N. Y. Lenstiing, Sich. : Teeth, Scarifier — aun 533 Clinton St., Mil- 
‘ Western Crucible Steel Casting Co., ee a — 
waukee, Wis. 





Minneapolis, Minn. 












Spikes, Spirils and Splice Bars Street ye = 3 Jetn 
Sweet’s Steel Co., Wiliamsport, Pa antyre & Co.,.Inc., E. D., 63 Jefferson | yoy Tragtere, Read Gasoline 
, . - sites ephones (Bell System) cee: Sie eal 
Spirals =. Coo, oe Amer. Tel. & Teleg. Co., New York. (See Tractors.) 
Kyerson & Son,, Ine., Jos. T., Chicag Street Sweeping Material Tractors, Truck ; 
: ‘ aon, Huntsville” Fiber & Veneer  Wks., =a Steuer ll International Harvester Co. of America, 
Spoon, Sewers and Basin Huntsville, Ala. - alae ; Chicago, 
Coleman, Allan, Chicago, Ill. Templets, Highway Strike Off 
s Strip, Road Roughan Paving Gauge Co., Fond du Tractors, Wheel ' aan 
preaders Inland Steel Co., 38 S. Dearborn St., Lac, Wis. International Harvester Co. of America, 
Burch Corp., Crestline, @. Chicago, Tl. Chicago, TI. 
Goroco Mechanical Spreader Co., Phil- Jos. T. Ryerson & Son, Inc., Chicago, | Testers, Water Meter 
2 : , ae y . Tractor Scraper 
adelphia, Pa. Til. Clark Co., H. W., Mattoon, Ill. Roderick Lean Co., Mansfield, 0O. 









Universal Road Machy. Co., Kingston, 
x %. aw Subgrade Finishing Machines Tests, Road Material Trailers, All Kinds 
Blaw-Knox Co., 603 Farmers Bank Hug Co., Highland, Ill. Electric Wheel Co., Quiney, TH 
Spreaders, Ballast Bldg., Pittsburgh, Pa. . ‘ French & Hecht, Davenport. Ia. 
Testing Laboratories ‘rench & echt, avenport, Ta. = 
Freuhauf Trailer Company, 109387 






Bucyrus-Erie Company, Erie, Pa. (Sea Engineers’ Directory.) 
: _ Harper Ave., Detroit, Mich. 





Subgrade Markers, Highway 
























































— — Sueepere, Sivest, — a aes Te oe Thawing Equipment Highway Trailer Co., Edgerton, Wis. 
Austin Western Rd. Machy. -€o., Chi- sac, is. Aeroil Burner Co., West New York, lee Trailer & Body Co., Plymouth, 
_ cago. : j : : N. J. Ind. 

Entyre & Co., Inc., E. D., 63 Jefferson oppo Seen iahland Tl Hauck Mfg. Co., Brooklyn, N. Y. Martin Trailer Co., Westfield, Mass, 
cety Oregon. HL. a aaa iad liea teens Littleford Bros., 454 E. Pearl St., Cin Rogers Bros. Corp., Albion, Pa. 
ood Roads Machinery Co., Inc., Ken- | supplies, Heating, Steam and Gas cinnati, O. 
nett Square, Pa tata <= Gan O68 Oe 7 Traffic Marker 
Geo. W. Haiss Mfg. Co., Inc., New James B. Clow & Sons, 201-209 N. | ties, Steet Littleford Bros., 454 E. Pearl St., 
, Talman Ave., Chicago, Ill ai i 
York, N. , . re re 5 Sweet’s Steel Co., Williamsport, Pa. Cincinnati, O. 
l j : <ing 
7 Road Machy. Co., Kingston, Supplies, Krta Tile, Drain Traffic Signals 
‘lark Co., H. W., Mattoon, Tl. Clay Products Assn., Chicago, Ill. Wallace & Tiernan, Ine., Newark, 
Squibs, Electric Surfacer, Highway Wm. Dee Clay Mfg. Co., Chicago, Tl. N. J 
a: DuPont de Nemours & Co., Wil Conerete Surfacing Machy. Co., Cin- | Tires, Rubber Trafic Treads, Steel ‘ 
nington, Del. ' ts ge - - on *-* Goodrich Rubber Co., B. F., Akron, O. — Steel Co., Alan, Conshoho ken, 

Stairs, Steel ngersoll-Ranc o., New York, N. Y. Hood Rubber Co., Watertown; Mass. = 
Hughes-Keen; . oaclei , . é Tramways, Overhead 
ushes-Keenan Co.. Mansfield, 0. Surveying Instruments Tools, Asphalt Paving = Harnischfeger Corp., Milwaukee, Wis. 

Standards, Lamp, Cast Iron Gorce-Eelht Go Phleanhe Pe os = 404 B. Pearl St, Ci’ | Transits and Levels 
Fulton Iron Works Co., St. Louis, Mo. ‘ “i i E eer. Bree Buff & Buff Mfg. Co., Boston, Mass. 

: Kern & Co., New York, N. Y 

Standpi Sweepers, Street Tool Boxes, Portable ern & Co., New kN. YY | 
om, a Austin Western Rd. Machy. Co., Chi- Littleford Bros., 454 E. Pearl St., Cin- Warren-Knight Co., 136 N. 12th St., 
5 gy —"a Farmers Bank eago, Tl : . cinnati, G Philadelphia, Pa. 

g., Pittsburgh, Pa. . 4 : ; . . ages ad 
Connery & nate dl Philadelphia. Gee —_— .; “ed Co., Ine., Ken- Tools, Caulking bak re =~ and Machinery i +1255 
R. D. Cole Mfg. Co., Newman, Ga. U “ak oy ce 1 Machine . i Clark Co., H. W., Mattoon, Til. ank- Belt est 2085 W. Hunting Park 
Fairbanks, Morse & Co., Chicago, II niversal 1 oac achinery Co., Kings Leadite Co., Philadelphia, ‘Pa Ave., Philadelphia, Pa.; 300° W. 
Vittsburgh-Des Moines _ Steel, Pitts- ton, N. Y. Mueller Co.. Decatur, il. i Pershing Rd., Chicago, Tl. 
burgh, Pa. Swimming Pool Filter Systems Schramm, Inc., West Chester, Va. Treads, Safety ae 

Steam Purifiers Bacharach a. Co., E. W., Kansas Tools, Electric ——— tae ee Bank 

ilaw-Knox (Co., 603 Farmers Bank Sate Chicago Pneumatic Tool Co., New Concrete Steel Co., New York, N. Y 
Bldg., Pittsburgh, Pa. Swimming Pools & Equipment York. Ryerson & Son., Inc., Jos. T.. Chicago. 

Steel Everson Filter Co., 647 No. Green St..] tools, Hand, Blacksmith Treads, Traffic Steel he ar: 

— ee Si. 38 S. Dearborn St., Chicese, &. Ingersoll-Rand Co., New York, N. Y. rn pre ssed Steel Co.,  Phila- 

ee. SE Switches, Portable Schramm, Inc., West Chester, Pa. delphia, Pa.’ : 

tverson & Son, Joseph T., Chicago. a, ‘ eras m" Central Iron & Steel Co., Harrisburg, 
nia aaa ' I cag Sweet’s Steel Co., Williamsport, Pa. Tools, Hydraulic , >s 

stee ate Construction T Clark Co., H. W., Mattoon, TIl. Vood Steel Co., Alan, Conshohocken, 
law-K : ae i ables, Transfer : ‘ a : 5 

Bide Pittsaan nF Paes Sees Bn _ Corp., Cleveland. R. D. Wood & Co., Philadelphia, Pa. Pa. 

g.. s gh, Pa. : P 

D. Cole Mfg. Co., Newnan, Ga. Tampers, Trench See ea by Dredge Wks., Bay City, Mich. 
St oa Phils + ae shia 3996 N. Second Chicago Pneumatic Tool Co., New 4 , 4 a at Buckeye Traction Ditcher Co... Find- 
land — ~~ sg 2g Ss Yearbo Ss York, N. Y. . Tools, Pipe Jointing lay. Ohio. 
Chics eel Co., 3: Dearborn St., Independent Pneumatic Tool Co., 600 Leadite Co., Philadelphia, Pa. Harnischfeger Corp., Milwaukee, Wis. 
Chicago, Ill. Sa a) ; W. Jackson Blvd., Chicago, Il. Trench B 
ttietord Bros., 454 E. Pearl St.. Schramm, Ine., West Chester, Va. Tools, Pneumatic ap po —— T 

incinnati, O. , - Chicago. Pneumatic Tool Co., New (See races, Trench.) 
ttsburgh-Des Moines Steel, Pitts- | Tank Car Heaters York. Trench Machines 
burgh, Pa. Entyre & Co., Inc., E. D., 63 Jeffer- Ingersoll-Rand Co., New York, N. Y. Buckeye Traction Ditcher Co,, Find- 














Villiams Co., G. H., Erie, Pa. son St., Oregon, Ill. Schramm, Inc., West Chester, Va. lay, Ohio, 
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Trolleys, 1-Beams 
Harnischfeger Corp., Milwaukee, Wis. 
Trucks, Dump 
Graham Brothers, Detroit, 
Hug Co., Highland, Tl. 
International Harvester Co. 
Chicago, Dl 
Trucks 
Chevrolet 
Mich. 
General 


Mich. 


of America, 


Motor Company, Detroit, 


Motors (Chevrolet), Detroit. 

Graham Bros., Detroit, Mich. 

Hug Co., Highland, Tl. 

International Harvester Co. 
Chicago, TN. 


of America, 


Trucks, Machinery 
Electric Wheel Co., 
Lee Trailer & Body Co., 


Portable Machinery 
Trucks, Machinery.) 


Steel, Roof 
Steel Co., 


Quincy, Tl. 
Plymouth, Il. 


Trucks, 
(See 


Trusses, 
Concrete New York, N. Y. 


Tubular Steel Scaffolding 
Patent Seaffolding Co., New York, 
wa. @ 
Tunnel Liner Piates 
Blaw-Knox (Co., 603 
Bidg., Pittsburgh, Pa. 
Turbine Gears 
DeLaval Steam 
N. J. 


Farmers Bank 


Turbine Co., Trenton, 


Hydraulic Impulse and Reaction 
Mfg. Co., Milwaukee. 


Turbines, 
Allis-Chalmers 


Turbines, Steam 
Allis-Chamers 
DeLaval Steam 

N. J. 


Mfg. Co., Milwaukee. 
Turbine Co., Trenton, 


Turnbuckles 
Coleman, Allan, Chicago, U1. 
Maggart Corp., Chicago, Il. 
Wiliamsport Wire Rope Co., 

port, Pa. 


Williams 


Turnouts 
Sweet’s Steel Co., Williamsport, Pa. 
Turntables 
Blaw-Knox (Co., 603 
Bidg., Pittsburgh, Pa. 
Hug Co., Highland, Il. 
Western Structural Co., 


Unloaders, Ballast 
Lidgerwood Mfg. Co., 
Link-Belt Co., 2045 W. Hunting Park 

Ave., Philadelphia, Pa. 300) COW. 
Pershing Rd., Chicago, Til. 
Marion Steam Shovel Co., Marion, O. 


Farmers Bank 


Moline, Til. 


Elizabeth, N. J. 


Untoaders, Car and Wagon 
Atlas Engineering Co., 
Wis. 
Galion Iron Works Mfg. Co., Galion, 0. 
Good Roads Machinery Co., Inc., Ken 


nett Square, Pa. 
Haiss Mfg. Co., Geo., New York, N. Y. 
Hunting Park 
Ww 


Clintonville, 


Link-Belt Co., 2045 W. 
Ave., Philadelphia, Pa. 300 
Pershing Rd., Chicago, Tl. 

Industrial Brownhoist Co., 
Ohio. 

U niversal 
ton, 


Cleveland, 


Road Machinery Co., Kings 
» A 


Unloaders, Coal and Stone 
(See Unloaders, Car and Wagon.) 


Unloading Plants 
Atlas Engineering Co., 


Wis 
Bueyrus-Erie Co., Erie, Pa. 


Clintonville, 


Valve Boxes 
Bourbon Copper & Brass Works (Co., 
618-620 E. Front St., Cincinnati, ©. 
Reading Meter Repair Co., Reading, 
Pa 


Central Foundry Co., New York, N. Y. 

Clark Co., H. W. Mattoon. Ill. 

Columbia tron ‘Works, Chattanooga, 
Tenn. 

Klauer Mfg. Co., Dubuque, Ta. 

seer Co., Decatur, Tl. 

. E. T. Valve & Hydrant Co., 
York, N. Y. 

&n. . Wood & Co., 


Valve Check 
Columbia 
Tenn. 


Philadelphia, Pa. 


Iron Works, Chattanooga, 


Valve Operating Parts 
American Manganese 
adelphia, Pa. 


Bronze Co., Phil- 


Valves 
American Manganese 
adelphia, Pa 
James B. Clow 
Talman Ave., 


Phil 


& Sons, 201-299 N. 
Chicago, Til. 


Bronze Co., 


New 
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Crane Co., Chicago, Tl. 
a Valve & Mfg. 


Pa. 
8. ve T Valve & Hydrant Co., 
R. D. Wood & Co., Philadelphia, Pa. 


Valves, Air, Water, Steam and Gas 
Automatic Cone Valve Co., Chicago, 
Ill 


Co., Williams- 


New 


Golden-Anderson Valve Specialty Co., 
1385 Fulton Bldg., Pittsburgh, Pa. 
~~ Valve & Meter Co., 6749 Up- 
St., Philadelphia, Pa. 

R. ”D. Wood & Co., Philadelphia, Pa. 


Valves, Altitude 
Automatic Cone Valve Co., Chicago, 
Ill. 
Golden-Anderson Valve Specialty Co., 
1385 Fulton Bidg., Pittsburgh, Pa. 


Valves, Air-Vacuum 
Automatic Cone Valve Co., Chicago, 
Til. 

Golden-Anderson Valve Specialty Co., 
1385 Fulton Bidg., Pittsburgh, Pa. 
Simplex Valve & Meter Co., 6749 Up- 

land St., Philadelphia, Pa. 


Valves, Angle, Cot, Gate and Globe 
Automatic Cone Valve Co., Chicago, 


Bourbon Copper & Brass Works Co., 
618-620 E. Front St., Cincinnati, O. 
Golden-Anderson Valve Specialty Co., 
1385 Fulton Bldg. Pittsburgh, Pa. 

Mueller Co., Decatur, IU. 
R. D. Wood & Co., Philadelphia, Pa. 


Valves, Automatic 
Automatic Cone Valve Co., Chicago, 
Ill. 

Golden-Anderson Valve Specialty Co., 
1385 Fulton Bidg., Pittsburgh, Pa. 
Simplex Valve & Meter Co., 6749 Up- 

land St., Philadelphia, Pa. 


Valves, Chlorine Cylinder 
Wallace & Tiernan, Newark, N. J. 


Valves, Fire Service 
Golden-Anderson Valve Specialty Co., 
1385 Fulton Bldg., Pittsburgh, Pa. 
Mueller Co., Decatur, IIL. 
R. D. Wood & Co., Philadelphia, Pa. 


Valves, Float 
Golden-Anderson Valve Specialty Co., 
1385 Fulton Bidg. Pittsburgh, Pa. 
Mueller Co., Decatur, Il 


Valves, Foot 
Mueller Co., 


Valves, Gate 
Columbian 
Tenn. 
Darling Valve 
port, Pa. 
Golden-Anderson Valve Specialty Co., 
1385 Fulton Bidg., Pittsburgh, Pa. 

Rn. D. Wood & Co., Philadelphia, Pa. 


Valves, Flush 
Mueller Co., 


Decatur, Ill. 


Iron Works, Chattanooga, 


& Mfg. Co., Wiliams- 


Decatur, Ill. 


Valves, Hydraulic 
R. D. Wood ‘& Co., Philadelphia, Pa. 
Valves, Pipe 
(See Valves, 
Globe.) 


Angle Check Gate and 


Regulating 
Cone 


Valves, 
Automatic Valve Co., Chicago, 
Il. 
Golden-Anderson Valve Specialty Co., 
1385 Fulton Bldg., Pittsburgh, Pa. 
Simplex Valve & Meter Co., 6749 Up- 
land St., Philadelphia, Pa. 


Valves, Water Rellef 
(See Valves, Angle, 
Globe.) 


Check, Gate and 


Vaives, Return 
Golden-Anderson Valve 
1385 Fulton Bldg., 


Specialty Co., 
Pittsburgh, Pa. 


Valves, Safety 
Golden-Anderson Valve Specialty Co., 
1385 Fulton Bldg., Pittsburgh, Pa. 


Water Works 
Cone Valve Co., 


Valves, 

Automatic Chicago, 
Ill 

Iron Works, 


& Mfg. 


Columbian Chattanooga, 


Tenn. 
Darling Valve Co., Williams- 
port, Pa. 
Golden- Anderson Valve Specialty Co., 
1385 Fulton Blidg., Pittsburgh, Pa. 


R. D. Wood & Co., Philadelphia, Pa. 


Vats, Cast tron 


Fulton Iron Works Co., St. Louis, Mo. 





Roundhouses 
Dubuque, Ia. 


Ventilator, Shop, 
Klauer Mfg. Co., 


Wagons, Asphalt 
J. D. Adams Co., Indianapolis, Ind. 


Wagons, Dump . 
J. D. Adams Co., Indianapolis, 
Austin Western Rd. Mchy. Co., Chi- 
cago, Ill. 

The Baker Manufacturing Co., 506 
Stanford Ave., Springfield, Ill. 

at Wheeled Scraper Co., Aurora, 
1 


Ind. 


Wagons, Dump, Aut 
Austin Western Rd. Mchy. Co., 
cago, Il. 


Chi- 


Wagons, Dump, Horse Drawn 
J. D. Adams Co., Indianapolis, Ind. 
Western Wheeled Scraper Co., Aurora, 
Ill. 


Wagons, Grader 
Blaw-Knox Co., 603 Farmers 
Bidg., Pittsburgh, Pa. 


Wall Coping 
Clay Peodacts Assn., Chicago, Ill. 


Bank 


Washers 
Smith 
Drive, 


Engineering Works, 82 Capitol 


Milwaukee, Wis. 


Washers, Rawhide Meter 
Mabbs Hydraulic Packing 
cago, Ill. 


Washing Plants, Sand and Gravel 
Allis-Chalmers Mfg. Co., Milwaukee. 
Link-Belt Co., 2045 W. Hunting Park 

Ave., Philadelphia, Pa.; 300 W. 
Pershing Rd., Chicago, IIL. 
Universal Road’ Machinery Co., 

ton, Be 


Co., Chi- 


Kings- 


Water Coolers 
Everson Filter Co., 
Chicago, Ill. 


Water Leak, Locating Instruments 
Clark Co., H. W., Mattoon, Il. 
Reading Meter Repair Co., Reading, 

"a. 


Water, 
Clark Co., H. W., 


Water-Main Cleaning 
National Water Main 
New York, N. Y. 
Water Main Sterilizer 
Wallace & Tiernan, Newark, N. J. 


Waterproofing Oil Asphait 
American Asphalt Grouting Co., 


tanooga, Tenn. - 
Standard Oil Co. of Ind., Chicago, Tl. 
of N. Y., New York. 

Y 


647 N. Green St., 


Level Recorders 
Mattoon, III. 


Cleaning Co., 


Chat- 


Standard Oil Co. 
Texas Co., New York, N. 


Waterproofing Compounds and pa 
Barrett Co., New York, N. 
Philip Carey Co., Taecinestie ‘oO. 
Ceresit Waterproofing Corp., Chieago. 
Servicised Products Corp., Chicago, Il. 


Water, Purification . 
Bacharach & Co., E. W., 
City, Mo. 
Everson Filter Co., 647 No. 
Chicago, TM. : 
Paradon Engineering Co., 


Kansas 
Green St., 
Arlington, 
Newark, 


& Tiernan, Inc., 


me. & 
Wallace 
™ we 


Water Softeners 
Crane Co., Chicago, TIL. 
Everson Filter Co., 647 N. 

Chicago, Ill. 
Zeolite Chemical 140 
New York, N. 


Green St., 


Co., Cedar St., 
¥. 


Water Works Supplies 
Clark Co., H. W., Mattoon, Ill. 
Mueller Co., Decatur, Ill. 


Weed Burners — 
Hauck Mfg. Co., Brooklyn, N. Y. 
Welded Fabric 


Wickwire Spencer Co., New York, 
N. Y. 


Welders, Electric ’ . 
American Hoist & Derrick Co., 93 
S. Robert St., St. Paul, Minn. 

Klauer Mfg. Co., Dubuque, Ia. 


Welding, Wire 
John A. Roebling’s 
ton, N. J 


Sons (Co., Tren- 


Concrete 


Well Casings, 
F. Thorpe, 1932 Illinois Ave., East St. 


Louis, Ill. 





Well Drilling Machinery 

American Well Works, Aurora, III. 
Chicago, Tl. 
New York, N. Y 


Austin Mfg. Co., 
Ingersoll-Rand Co., 
Keystone Driller Co., Beaver Falls, Pa 
Layne & Bowler Co., Memphis, Ten: 
F. —o. 1932 Illinois Ave., East St 
juis, ‘ 
Well Equipment 
American Well Works, 
Wells, ‘‘Air Made”’ 
Sullivan Machy. (Co., 
Bldg., Chicago, Il. 


Aurora, Ill. 


819) Wrigk 


Wells 
Layne & Bowler Co., Memphis, Tenn 
F. Thorpe, 1932 Illinois Ave., East St. 
Louls, I 


Wells, Concrete 
orpe, 1932 Illinois Ave., 
Louis, 


Wheels, Metal 
Electric Wheel Co., Quincy, Ill. 
French & Hecht, Davenport, La. 


Wheels, Rubber Tired 
(See Wheels, Metal.) 


ee. Steel 
French & Hecht, Davenport, La. 


Winches 
American Hoist &- Derrick Co., 93 
S. Robert St., St. Paul, Minn. 
Pneumatic Tool Co., 


Geo., New York. 
., Elizabeth, N. J. 


East St. 


New 


Haiss Mfg. Co., Inc., 
Lidgerwood -Mfg. Co. 


Winches, Motor Truck 
Bay City Foundry & Machine Co., 
City, Mich. 
Chevrolet Motor 
Mich. 


Winches, Ship, Hand, Steam and Electric 
Lidgerwood Mfg. Co., Elizabeth, N. J. 


Bay 


Company, Detroit, 


Windlasses 
American Hoist & Derrick Co., 93 
S. Robert St., St. Paul, Minn. 


Window Sash Steel 
Ryerson & Son., 


Windows, Steel 
Ryerson & Son, T., Chicago. 


Wires and Cables - Da td 
American Steel ire Co., 
~~ ;* Rocbline’s = ce. 

i. J. 


Inc., Jos. T., Chicago. 


Inc., Jos. 


Chicago. 
Trenton, 


Wire Brushes, Pneumatic 
Chicago Pneumatic Tool Co., 6 E, 44th 
St., New York, N. 
Ingersoll-Rand Co., New York, N. Y. 


Wire, Electrical and Cable 
John - Roebling’s Sons Co., 


Trenton, 


Wire Fence 
American Steel & Wire Co., 
American Wire Fence Co., 
Page Steel & Wire Co., 

Conn. 


Wire, Leading and Connecting 
E. I. DuPont de Nemours & Co., Inc., 
Wilmington, Del. 


Wire, Mesh Reinforcing 
American Steel & Wire Co., Chicago. 
Wickwire Spencer Steel Co., New 
ork, N. Y. 


Chicago. 
Chicago. 
Bridgeport. 


Wire 
(See oe. Wire.) 


Wire Rope Fittings 
(See Rope, Wire, Fittings.) 


Wire Rope Slings 
John A. Roebling’s 


aN. de 


Sons Co., Trenton, 


Wire, Steel 


American Steel & Wire Co., Chicago, 
1. 


Wood Boring Machines, Pneumatic 


Chicago Pneumatic Tool Co., 
York, N. Y. 

Ingersoll-Rand Co., New York, N. Y. 

Schramm, Inc., West Chester, Va. 


New 


Wood Preservative 
Philip Carey Co., 


Wrenches 
Trimont 


Cincinnati, O. 


Mfg. Co., Boston, Mass. 
Wrenches, Strap 


Coleman, Allen, Chicago, Ill. 


Yokes, Coupling 


Clark Co., H. W., Mattoon, Ill. 








nn 


St. 


St. 


Note: 


ALABAMA 


Birmingham 
Chas. T. Lehman 
2300 Avenue A, 
Schramm, Ine. 
U. S. Cast Iron Pipe & Fdy. Co. 
First Ave. and 20th St. 
Wimberly & Thomas Hdw. 
McCloskey ‘Td®ch Company 
Mobile 
Lawrence-Goodling Co., Ine, 
161-165 N. Water St. 
Schramm, Ine. 


ARIZONA. 


Pb oéaix 
Arizona Roerd Machinery Company 
Schrampry, Inc. 
James G4. Bain 
211 Security Bldg. 

Eepmomy Pumping Mach. Co. 
Ver™ion L. Clark Bldg. Mat. Co. 
341 N. 1st St. 

"McCloskey Torch Company 
“veil B. McGinnis 
15 E. Jackson St. 

McCloskey Torch Company 

Tucson 

“Wachinery Engineering Co. 
246 E. Broadway 

Schramm, Inc, 

Yuma 





J. D. Lines 
1120 5th Ave. 
Peerless Pump Co. 


ARKANSAS 
Ft. Smith 
Speer Hardware Co. 
McCloskey Torch Company 


Little Rock 
Kern-Limerick, Inc. 
2800 W. 15th St. 
Schramm, Inc. 
Joe Lyons Machinery Co. 
112 N. Louisiana St. 
McCloskey Torch Company 
C. O. Miller Co. 
Home Insurance Bldg. 
Yeomans Bros. 


CALIFORNIA 
Bakersfield 
Peerless Pump Company 
1514 20th St. 
Fresno 


Peerless Pump Company 

1225 Broadway St. 

Lancaster 

Siebenthal Bros. 

Peerless Pump Company 
Los Angeles 

Construction Machinery Co, 

455 E. Third St 
Schramm, Inc. 

F. C, Millard Enginering Co. 

1855 Industrial 
Yeomans Bros. Co. 

Republic Flow Meters Co. 

U. S. Cast Iron Pipe & Fdy. Co. 

403 S. Hill St. 

Wallace & Tiernan Co., Inc 
G. T. Luippold, 3923 W. 6th St. 

Water Works Supply Co. 

Wrizht & Callender Bldg. 
Automatic Cone Valve Co. 
Golden Anderson Valve Spec. Co. 
Simplex Valve & Meter Co. 

R. D. Wood & Co. 

Jones-Lyman & Co., Inc., Bart- 
lett Bldg., 215 W. 7th St. 
Oakland 
Spears-Wells Machinery Co. 
Schramm, Inc. 
Sacramento 
Peerless Pump Company 
St. 


7 
oé 


San Francisco 
H. Cobb 
New Montgomery St. 
Yeomans Bros. Co. 
vane & Municipal Supply Co., 


om 314, 7 Front St. 


Peerless Pump Company 
‘nison Machinery Co. 

Fremont St. 

McCloskey Torch Company 
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The alvhabetical index of firms will be found on page 5. 
See also lists on individual pages. 


Republic Flow Meters Co. 
J. Har~y Russell 
Monaeinock Bldg. 

Economy Pumping Machy. Co. 
U. &. Cast Iron Pipe & Fdry. Co. 
8rci and Market Sts. 
wallace & Tiernan Co., Inc. 

Alex. Bell, 7 Front St. 


| Water Works Supply Co. 


Sharon Bldg. 
Automatic Cone Valve Co. 
Golden Anderson Valve Spec. Co. 
Simplex Valve & Meter Co. 
R. D. Wood & Co. 
Jones-Lyman & Co., Inc., Russ 
Bldg., 235 Montgomery St. 


San Jose 
Peerless Pump Company 
635 S First St. 
Tulare 
Figgins & Curtis 
South K and Owens Sts. 
Peerless Pump Company 


‘ COLORADO 


Denver 
Dely Co. 
1635 Blake St. 
Yeomans Bros. Co. 
Denver Fire Clay Company 
Simplex Valve & Meter Co. 
H. W. Moore Equipment Co. 
Sixth and Acoma Sts. 
Schramm, Ine. 
Republic Flow Meters > 
Wallace & Tiernan Co., I 
C. R. Cederberg, 5531 E. Tath St. 


CONNECTICUT 
East Hartford 


Holmes Talcott Co. 

McCloskey Torch Company 

Hartford 
K. B. Noble Co. 
249-251 Pearl St. 
McCloskey Torch Company 
New Haven 
W. I. Clark Co. 
217 Lafayette St. 

McCloskey Torch Company 
Gesner Contractors Equipment Co, 
254 Park St. 

Schramn, Inc. 


DELAWARE 
Wilmington 


Delaware Hdw. Co. 
McCloskey Torch Company 


DISTRICT OF COLUMBIA 
Washington 
Hudson Supply & Equipment Co. 
7th and T Sts. 
McCloskey Torch Company 
Stewart Motor Co. 
346 W. Penn. Ave., N. W. 
Schramm, Inc. 


FLORIDA 
Ft. Lauderdale 


J. A. Whelan 
Box 764 
Wemlinger, Inc. 


Jacksonville 
The Cameron & Barkley Co. 
605 E. Forsyth St. 
Schramm, Inc. 
R. H. Johnson 
660 College St. 
Economy Pumping Machy. Co. 
McDonald & Burgman 
McCloskey Torch ane 
Wallace & Tiernan Co., Inc. 
C. H. Eastwood, 408 1. 
Bldg. 
Lake Worth 
R. D. Wood & Co. 
R. D. Wertz, 113 S. N St. 


Miami 
Cont. Equipment Co. 
2315 N. Miami Ave. 
McCloskey Torch Company 
Llewellyn Machinery Corp. 
1031 N. Miami Ave. 
Schramm, Inc. 
Railey Milam Hdw. Co. 





27 W. Flagler St. 
McCloskey Torch Company 


Tampa 

J. L. Hart Machinery Company 
Schramm, Inc. 

E, F. Leger 

309 Franklin St. 
Yeomans Bros. Co. 

A. R. Merrill 

1202 First National Bank Bldg. 
George H. Snell Co. 

Ogden Machinery Co. 

17th and First Ave. 
Wemlinger, Inc. 


GEORGIA 
Atlanta 


R. S. Armstrong & Bros., Inc, 

676 Marietta St., N. W. 
Wemlinger. Inc. 

Burford, Hall & Smith 

Red Rock Bldg. 
Yeomans Bros. 

Wm. J. Neville 

Candler Bldg. 

Simplex Valve & Meter Co. 
Neville & Cleary, Inc. 
Candler Bldg. 

Automatic Cone Valve Co. 


Golden Anderson Valve Spec. Co. 


Republic Flow Meters Co. 

Tractor & Machinery Co. 

351 Whitehall St. 
Schramm, Inc. 


Columbus 


Columbus Iron Works 
McCloskey Torch Company 


IDAHO 
Boise 


Howard-Cooper Corp. 
Box 1305 
Schramm, Inc. 


ILLINOIS 
Chicago 

A. F. Barron 

30 N. Michigan Blvd. 
Simplex Valve & Meter Co 

G. C. Harnish 

Room 532, 9 S. Clinton St. 
Peerless Pump Company 

Himelblau & Agazim Co. 

30 N. Dearborn St. 
Automatic Cone Valve Co. 

Arthur S. Hindman 

1221 First National Bank Bldg. 
Columbia Silica Company 

0. C. Keckley Co. 

565 Washington Blvd. 


Golden Anderson Valve Spec. Co. 


Republic Flow Meters Co. 
Schramm, Inc. 
549 W. Washington St. 


U. S. Cast Iron Pipe & Foundry Co. 


122 S. Michigan Blvd. 
Wallace & Tiernan Co., Inc. 
180 N. Wacker Drive 
Wemlinger, Inc. 
228 N. La ~~ P on 
R. D. Wood & 
T. A. Storms, 0 Jeffrey Ave. 
Maywood 
Everhot Mfg. Co. 
McCloskey Torch Company 
Peoria 
H. F. Kircher & Co. 
Lehman Bldg. 
Yeomans Bros. Co. 
Rockford 


J. P. Adolph 
1405 Camp Ave. 
Economy Pumping Machy. Co. 


INDIANA 
Alexandria 
Beatson Supply Co. 
McCloskey Torch Company 
Gary 
Republic Flow Meters Co. 
Indianapolis 


Acme Engineering Agency 
Term. Trac. Bldg. 


Golden-Anderson Valve Spec. Co. 












Each equipment distribute’ s name is followed by the name of the firms whose products he handles. 


Barnett-Dunning, Inc. 

143 East Ohio St 
Wemlinger, Inc. 

Bock Equipment Co. 

1900 Northwestern Ave. 
Schramm, Inc. 

S. E. Fenstermaker & Co. 

821 Hume-Mansur Bldg. 
Yeomans Bros. Co. 

J. A. Graves 

923 N. Denny St. 
Peerless ty 4 Company 

Hoover Bros. Co. 

601 State Life Bldg. 
aay 4 Pumping a ae Co. 


= Tiernan Co., 
W. A. Hockett, coe ._ 
Trust Bldg. 


South Bend 
Smith-Menroe Co. 
1912 S. Main St. 
Yeomans Bros. Co. 
South Bend Supply Co. 
McCloskey Torch Company 


Wabash 
Roy Wertenberger 


308 Eagles Bldg. 
George H. Snell Company 


IOWA 


Davenport 

Gierke Robinson Co. 

McCloskey Torch Company 
D. C. Murphy Co., Inc. 
Security Bldg. 

Yeornans Bros. Co. 

Des Moines 

Globe Machinery & Supply Co. 
207 W. Court Ave. 

McCloskey Torch Company 

Peerless Pump Company 
Cc. L. Knehr 
521 Hubbell Bldg. 

Yeomans Bros. Co. 
Stiles-Murray, Inc, 
213 Securities Bldg. 

Schramm, Inc. 
Wickes Eng. & Const. Co. 
1441 Bluff St. 

Wemlinger, Inc. 


Dubuque 
F. M. Jaeger Hdw. Co. 
768 Main St. 
McCloskey Torch Company 


Marshalltown 


Iowa Municipal Supply Co. 
McCloskey Torch Company 


Mason City 
Mason City Builders Supply Co. 
McCloskey Torch Company 
Sioux City 
The Orcutt Co. 


Orcutt Pldg. 
McCloskey Torch Company 


KANSAS 
Kansas City 


Industrial Machinery Co. 
McCloskey Torch Company 


Leavenworth 
Reyburn Hardware 
S. E. Cor. 5th and Cherokee Sts. 
McCloskey Torch Company 
Salina 
Lee Hardware Co. 
McCloskey Torch Company 
Salina Supply Co. 
McCloskey Torch Company 
Topeka 
Bowen-Nuss-Brown Hdw. 
511-13 Kansas St. 
McCloskey Torch Company 
Topeka Road & Metal Co. 
Schramm, Inc. 
Wichita 
E. N. Kirwan 
220 W. Lewis St. 
Schramm, Inc. 


KENTUCKY 
Lexington 
W. C. Sidener 
375 Park Ave. 
Schramm, Inc. 











MUNICIPAL NEWS AND WATER WORKS—DATA SECTION 








GEOGRAPHICAL INDEX OF DEALERS AND DISTRIBUTORS 


Wallace & Tiernan Co., Inc. 
H. N. Jernigan, 424 Kentucky 


Ave. 
B. B. Wilson Co. 
139 N. Mill St. 
McCloskey Torch Company 


Louisville 
Dehler Bros. 

McCloskey Torch Company 
S. E. Fenstermaker & Co. 
901 Realty Bldg. 

Yeomans Bros. 

Lawler Machinery Co. 
Starks Bldg. 

Schramm, Ine. 
Mechanical Equipment Co. 
305 Louisville Trust Bldg. 

Economy Pumping Machinery Co. 
J. F. Shouse & Co, 

Starks Bldg. 
Automatic Cone Valve Co. 


Paducah 


Paducah Iron Works 
McCloskey Torch Company 

H. A. Peter Supply Co. 
Schramm, Inc. 


LOUISIANA 
Monroe 


Monroe Hardware Co. 
McCloskey Torch Company 


New Orleans 

E. W. Carr, Ine. 

901 Carondelet St. 

Economy Pumping Machy. Co, 

Walter Castanedo, Inc, 

1105 Maritime Blde. 

Yeomans Bros. Co. 

Neville & Cleary, Inc. 

Union Indemnity Bld. 
Automatic Cone Valve Co, 
Golden-Anderson Valve Spec. Co. 

Ole K. Olson Co. 

Box 68, Station G 
Schramm, Ine, 

C. T. Patterson Co., Ine. 

S01 Tehoupitoulas. 

McCloskey Torch Company 

W. D. Taulman 

Union Indemnity Bldg. 

Simplex Valve & Meter Co. 


MAINE 
Camden 
J. C. Curtis, Inc. 
McCloskey Torch Company 
Portland 
W. L. Blake Co, 
George H. Snell Co. 
Ever New Supply Co. 
McCloskey Torch Company 
Maine Road Equipment Co. 
315 Forest Ave. 
McCloskey Torch Company 
Schramm, Inc. 


MARYLAND 

Baltimore 

Clark & Freeland, Ince. 
1503 Hearst Tower Bldg. 

Wemlinger, Inc. 

W. I. Collier 
522 Park Ave. 

Economy Pumping Machy. Co. 
Morton Mel. Dukehart & Co, 
Whitaker Bldg. 

Yeomans Bros. 

John C. Louis Co. 
221 S. Eutaw St. 

McCloskey Torch Company 
John F. Murray 
321 Eyuitable Blde. 

Peerless Pump Company 
Wallace & Tiernan Co. 

H. F. Cordes, 4807 Norwood Ave. 


Hagerstown 


Hagerstown Equipment Co. 
McCloskey Torch Company 


MASSACHUSETTS 
Boston 

Ames & Campbell 
261 Franklin St. 

Automatic Cone Valve Co. 
The Bond Company 
84 Hivh St. 

McCloskey Torch Company 
Braman Dow & Co, 

George H. Snell Co. 
Central Equipment Co. 
31 State St. 

Wemlinger, Ine. 





Chas. J. McCarty & Co. 
48-50 Pearl St. 

McCloskey Torch Company 
N. L. C. Engr. & Equip. Co, 
101 Tremont St. 

Golden Anderson Valve Spec. Co. 
New England Implement Co. 
19 Jersey St. 

Schramm, Inc. 
Pierce-Perry Co. 

George H. Snell Company 
Powcr Equipment Co. 

250 Stuart St. 

Yeomans Bros. Co. 
Republic Flow Meters Co. 
Geo. W. Stetson 

141 Milk St. 

Simplex Valve & Meter Co. 
Sumner & Dunbar 
12 Pittsburgh St. 

George H. Snell Co. 

Waldo Bros. Co. 
202 Southampton St. 

Sullivan Machinery Co. 
Wallace & Tiernan Co. 

C. G. Hart, 932 Park Square Bldg. 

Cambridge 
Dyar Sales & Machinery Co. 
McCloskey Torch Company 
Fall River 
Borden & Remington 
McCloskey Torch Company 
Lowell 
C. B. Coburn Co. 
McCloskey Torch Company 
Springfield 
Holmes & Talcott Co. 
McCloskey Torch Company 
Worcester 
R. D. Wood & Co. 
R. M. Simon, 25 Berkmans St. 


MICHIGAN 
Detroit 
American Pump & Supply Co. 
General Motors Bldg. 

Golden Anderson Valve Spec. Co. 

Simplex Valve & Meter Co. 
H. J. Clemens 
517 E. Larned St. 

Economy Pumping Machinery Co. 
Contractors Equipment Co. 
5163 Martin Ave. 

McCloskey Torch Company 
Coon DeVisser Co. 

2051 W. Lafayette St. 

Sullivan Machinery Company 
James E. Degan Co. 

622 Ist St. 

Automatic Cone Valve Co. 
Earle Equipment Co. 

6351 Tireman Ave. 
McCloskey Torch Company 
Schramm, Ince. 

R. G. Moeller Co. 

8900 Livernois Ave. 

Wemlinger, Inc. 

Poe Company 

114-420 Curtis Bldg., 2842 W. Grand 

Blvd. 

Peerless Pump Company 
Power Plant Supply Co. 

739 Fisher Bide. 

Yeomans Bros. Co. 

Republic Flow Meters Co. 

Wallace & Tiernan Co., Inc. 

W. E. Smith 
714 Dime Bank Bldeg. 


Grand Rapids 
Barclay, Ayers & Bertsch Co. 
321 Bond Ave., N. W. 
McCloskey Torch Company 
R. E. DeKraker 
G. R. National Bank Bldg. 
Yeomans Bros. Co. 
Kellogg-Burlingame Co. 
McCloskey Torch Company 
F. D. Lake Co. 
16 Campau Ave., 
Schramm, Inc. 
F. A. Simonds & Son 
301 Peninsula Bldg. 
Economy Pumping Machinery Co. 


N. W. 


Jackson 
Smith-Winchester Co. 
McCloskey Torch Company 
Kalamazoo 
Bond Supply Co. 
McCloskey Torch Company 
Marshall 


Grace Const. & Supply Co. 
S. Kalamazoo Ave. 
McCloskey Torch Company 





MINNES9)TA 
Crosby 
Tie Crosby Hdw. Co. 
McCloskey Torch Con.nany 
Duluth 
Wm. Constable Company 
Providence Bldg. 

Peerless Pump Company 
Marshall Wells Co. 

McCloskey Torch Company 
Peter Meagher 
329-331 W. Michigan St. 

Schramm, Ince. 

Minneapolis 
Kent Engr. Co, 
Builders Exchange Bldg. 

Golden-Anderson Valve Specialty 

Co. 

Simplex Valve & Meter Co. 
Republic Flow Meters Co. 

T. W. Rosholt Co. 

McCloskey Torch Company 
U. S. Cast Iron Pipe & Foundry Co. 
6th and Hennepin Ave. 
Wallace & Tiernan Co., Inc. 
240 S. Fourth St. 

¥ 


St. Paul 


Healy-Ruff Co. 
765 Hampden Ave. 
Yeomans Bros. Co. 
F. T. Hildred & Co, 
108 East 3rd St. 
Suliivan Machinery Company 
O’Connell Supply Co. 
356 Cedar St. 
Economy Pumping Machinery Co. 
Raymer Hdw. Co. 
56 East 5th St. 
McCloskey Torch Company 
A. R. Robertson Co. 
1603 University Ave. 
Peerless Pump Company 


MISSISSIPPI 
Jackson 


Clifford Waterhouse 
McCloskey Torch Company 


Yazoo 


Yazoo Hardware Co. 
McCloskey Torch Company 


MISSOURI 
Joplin 
E. A. Martin Machinery Co. 
523 School St. 
Schramm, Inc. 
Kansas City 
Air Made Well Co. 
Railway Exchange Bldg. 

Sullivan Machinery Company 

F. W. Bacharach & Co, 
Rialto Bldg. 

Automaiic Cone Valve Co. 
C. H. Carr Company 
411 Mutual Bldg. 

Peerless Pump Company 
Forslund Pump & Machinery Co. 
3031 Main St. 

Yeomans Bros. Co. 

Republic Flow Meters Co. 
0. G. Smith 
110 E, 40th St. 

Simplex Valve & Meter Co. 
Steam Plant Equip. Co. 
Mutual Bldg. 

Golden Anderson Valve Specialty 

Co. 
U. S. Cast Iron Pipe & Foundry Co. 
13th and Locust Sts. 
Wallace & Tiernan Co., Ine. 
223 E. 9th St. 
St. Joseph 
Bristol Supply Co. 


402 Messanie 

McCloskey Torch Company 

St. Louis 

Economy Machy & Equip. Co. 
321 S. Grand Blvd. 

Economy Pumping Machinery Co. 
Fickeissen-Finney Equip. Co. 
3620 Laclede Ave. 

Schramm, Inc. 
Foster Mechanical Equipment Co. 
923 Chemical Bldg. 

Peerless Pump Company 
P. A. Haradon 
600 Fullerton Bldg, 

Golden Anderson Valve Specialty 

Co. 














Arthur T. Hunter 
Railway Exchange Bldg. 
Automatic Cone Valve Co. 


Lincoln Equipment & Materials C:. 


1500 N. Broadway 
McCloskey Torch Company 
B. H. Mueller 
1223 Syndicate Trust Bldg. 
Yeomans Bros. Co. 
Republic Flow Meters Co. 
F. W. Taylor 
Paul Brown Bldg. 
Wemiinger, Inc. 
Wallace & Tiernan Co., Inc. 
G. I, Nelson 
605 Star Bldg. 
Springfield 
McGiregor Hardware Co. 
McCloskey Torch Company 


MULNTANA 
Billing 7s 
Midland Implement Co.- 
McCloskey Torch Com, ‘any 
Butte 
Hall-Perry Machinery Co. 
802 East Iron St. 
Schramm, Ine. 


NEBRASKA 
Lincoln 
Nebraska Mat. Co. 
McCloskey Torch Company 
Omaha 


American Machinery & Supply Co. 


1113 Howard St. 
McCloskey Torch Company 

Fuchs Equipment Co, 

1003 Farnum St. 
McCloskey Torch Company 
Schramm, Ine. 

D. E. McCulley Co. 

1820 St. Marys Ave. 
Yeomans Bros. Co. 

North Side Hardware Co. 

4112 North 24th St. 
McCloskey Torch Company 


NEW HAMPSHIRE 
Farmington 
H. J. Canney 
McCloskey Torch Company 
Nashua 
Johnson-Barker Co. 
George H. Snell Company 
Summersworth 


Brackett & Shaw Co. 
Schramm, Inc. 


NEW JERSEY 
Atlantic City 
Atlantic Machinery Supply Co. 
1922 E. Riverside Dr. 
Schramm, Ine. 


Newark 


C. H. Loomis & Sons Co. 

304 Jelliit Ave. 
Schramm, Inc. 

Wallace & Tiernan Co, 

P. O. Box 178 


NEW MEXICO 
Albuquerque 
Lewis O. Kohlaas 
322 S. Terrace Ave. 

George H. Snell Company 
New Mexico Road Machinery Co. 
P. O. Box 665 

Schramm, Inc. 


NEW YORK 
Brooklyn 
Jos. G. Pollard Co., Inc. 
142 Ashland Place 
George H. Snell Co. 
John Wilfert Co. 
George H. Snell Company 


Buffalo 
Equipment Sales, Inc. 


610 Erie Co. Bank Bldg. 
Golden Anderson Valve Specialty 


oO, 
Republic Flow Meters Co. 
J. H. Roseberry 
1211 Genesee Bldg. 
Yeomans Bros. Co. 
U. S. Cast Iron Pipe & Foundry Co. 
957 E. Ferry St. 








Ce, 


Co. 
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Wallace & Tiernan Co. 
Mr. V. J. Harder 

416 Marine Trust Bldg. 

The Wheeler-Murray Co. 

329-831 Ellicott St. 
Schramm, Inc. 


Horseheads 


George D. Case 
Schramm, Inc. 


New York 
E. E. Brereton 
Room 513, 51 E. 42nd St. 
Peerless Pump Company 
Cont. Trading Co., Inc. 
232 Fulton St. 
McCloskey Torch Company 
A. P. Dienst Company, Inc. 
Third Ave. and 140th St. 
Schramm, Inc. 
Representative for South America 
W. R. Grace & Company 
P. O. Box 286 
7 Hanover Square 
Peerless Pump Company 
G. W. Hoyns 
25 Church St. 
Golden Anderson Valve Specialty 


0. 
Wm. R. James Co. 
50 Church St. 

George H. Snell Company 
E. A. Julie 
51 E, 42nd St. 

Yeomans Bros, Co. 

J. J. McCabe 
380 Church St. 

Automatic Cone Valve Co. 
Public Works Equipment Co. 
50 Church St. 

George H. Snell Company 
Public Works Exchange Corp. 
40 Exchange Place 

George H. Snell Co. 

Republic Flow Meters Co. 
Rowland & Burns 
39 Cortland St. 

Economy Pumping Machinery Co. 
W. K. Sowdon 
342 Madison Ave. 

Simplex Valve & Meter Co. 
U. S. Cast Iron Pipe & Foundry Co. 
71 Broadway 
Wallace & Tiernan Co. 

A. M. E. Johnstone 
2906 Woolworth Bldg. 

Water Works Equipment Co. 
50 Church St. 
George H. Snell Company 
Rochester 
Construction Specialties Co. 
306 Laburnum Crescent 

Economy Pumping Machinery Co. 

Syracuse 
Miller Equipment Co. 
127 Solar St. 

Schramm, Inc. 
Wallace & Tiernan Co. 

L. J. Peck 
804 James St. 

Troy 
The E. I. Van Doren Company 
206 Times Bldg. 
Yeomans Bros. Co. 


NORTH CAROLINA 


Ashville 

Douglas Co. 
George H. Snell Co. 
Charlotte 


J. R. Purser 

406 Commercial Bank Bldg. 
Yeomans Bros. Co. 

Republic Flow Meters Co. 

Wallace & Tiernan Co., Inc. 
H. F. Davis 

2025 Delworth Road, E. 


Fayetteville 
Cape Fear Supply Co. 
{cCloskey Torch Company 
Greensboro 
J. D. Wilkins 
W Lee St. at Glenwood Ave. 
McCloskey Torch Company 
thramm, Ine. 
Raleigh 
Di'on Supply Co. 
'eCloskey Torch Company 
Winston-Salem 
At'.s Supply Co. 
orge H. Snell Co. 





OHIO 
Akron 


Hardware & + eae Co. 
475 S. High 
McCloskey Storch Company 


Canton 


Quality Hardware Co. 
McCloskey Torch Company 


Cincinnati 


0. J. Allonier 
1231 Union Trust Bldg. 

Yeomans Bros. Co. 
Geist & Murphy 
309 Main St. 

Economy Pumping Machinery Co. 
Hauer Power Equipment Co. 
Union Trust Bldg. 

Golden Anderson Valve Specialty 


Oo. 
Wm. T. Johnston Co. 
214 Vine St. 
Schramm, Inc. 
Republic Flow Meters Co. 


Cleveland 


Bacon-Hibbard-Eichman, Inc. 
917 Central Ave, 
Schramm, Inc. 
Cleveland Pump & Supply Co. 
418 Rockefeller Bldg. 
Yeomans Bros. Co 
H. W. Jarrett 
Rockefeller Bldg. 
Golden Anderson Valve Specialty 


0. 
Republic Flow Meter Co. 
Tomlinson, MacLachlan, Inc. 
1601 St. Clair Ave. 

Simplex Valve & Meter Co. 
U. S. Cast Iron Pipe &. amaaned Co. 
1150 E. 26th St., 
Wallace & Tiernan - Inc. 
810 Perry-Payne Bldg. 
Wilson & Young 
1856 Euclid Ave. 
Wemlinger, Inc. 


Columbus 


E. W. Hawke 
297 S. High St. 
McCloskey Torch Company 
Shartle Machine Co. 
359 Dublin Ave. 
Golden Anderson Valve Specialty 


10. 
C. L. Stith Co. 
5 Franklin St. 
McCloskey Torch Company 
The Taylor Tractor Co. 
McCloskey Torch Company 
Wallace & Tiernan Co., Inc. 
Mr. F. P. Fisher 
111 E. Norwich Ave. 
The W. W. Williams Co. 
987 W. Goodale St. 
Schramm, Inc. 
W. W. Williams Co. 
624 Webster St. 
Schramm, Inc. 


Dayton 
Kelso-Wagner Co. 
134 W. 2nd St. 

Yeomans Bros. Co. 


Elyria 
Farm Implement Co, 
328 Broad St. 
McCloskey Torch Company 


Lakewood 
R. B. Wood & Co. 
Vincent McCarthy 
1256 Elbur Ave. 


Newark 


Crane-Krieg-Flory Co. 
McCloskey Torch Company 


Portsmouth 
The Industrial Supply Co. 
1515 Tenth St. 
Wenmlinger, Inc. 


Toledo 


Bostwick-Braun Co. 
Cor. Summit & Monroe Sts. 
McCloskey Torch Company 
Contractors’ Machinery Co, 
909 Summit St. 
McCloskey Torch Company 
W. A. Kuhiman & Co. 
340 Water St. 
McCloskey Torch Company 
Moriarty Bros. 
208 Knapp St. 
Wemlinger, Inc. 





National Supply Co. 

. O. Box 899 

McCloskey Torch Company 
A. Carle Rogers 
752 Euclid Ave. 
Yeomans Bros. Co. 
Toledo Sales & Engineering Co. 
16 N. St. Clair St. 

Schramm, Inc. 


OKLAHOMA 
Oklahoma City 
The Boardman Co. 
McCloskey Torch Company 
Leland Equipment Co, 
Schramm, Inc. 
Frank Loeffler Supply Co. 
710 N. Hudson St 
Economy Pumping Machinery Co. 
J. D. Mann Const. Co. 
618 Petroleum Bldg. 
McCloskey Torch Company 
W. J. Pettee & Co. 
McCloskey Torch Company 
Wallace & Tiernan Co., Inc 
Mr. E. W. Schouten 
619 Cotton Exchange Bldg. 
Wylie Bros. 
McCloskey Torch Company 


Tulsa 


Leland Equipment Co. 

515 W. Archer St. 
McCloskey Torch Company 

Leland Truck Equipment Co. 

80 North Owasso St. 
Schramm, Inc. 


OREGON 
Portland 


Consolidated Supply Co. 
George H. Snell Co. 

M. Donald Spencer 

355 Everett St., cor. Eighth St. 
Peerless Pump Co. 

Gordon & Finkbeiner 

222 Pine St. 
Yeomans Bros. 

Howard-Cooper Corp. 

Third and Hawthorne Sts. 
Schramm, Inc. 

J. L. Latture Equipment Co. 
McCloskey Torch Company 

Republic Flow Meters Co. 

Wm. S. Turner & Co. 

Pacifie Bldg. : 
Golden Anderson Valve Specialty 

Co. 


PENNSYLVANIA 


Corry 


Corry Bridge & Supply Co. 
McCloskey Torch Company 


Erie 
A. H. Brebner & Son 


14 East 5th St. 
McCloskey Torch Company 


Pen Argyl 


Quarry Supply Company 
Sullivan Machinery Company 


Philadelphia 


A. R. Amos, Jr. 
502 Harrison Bldg. 
Yeomans Bros. Co. 
G. R. Chambers 
Bourse Bldg. 
Economy Pumping Machinery Co. 
DeHuff & Hopkins 
Morris Bldg. 
Automatic Cone Valve Co. 
Edwin Elliot & Co. 
560 N. 16th St. 
Golden Anderson Valve Specialty 


Co. 
N. E. Henderson & Son 
1320 Race St. 

McCloskey Torch Company 
Republic Flow Meters Co. 
Service Supply Corp. 
20th and Venango Sts. 

McCloskey Torch Company 
U. S. Cast Iron Pipe & Foundry Co. 
1421 Chestnut St. 

Wallace & Tiernan Co. 

Mr. J. B. Kinney 

137 S. 50th St. 
Pittsburgh 

C. C. Behney 

718 Empire Bldg. 


Simplex Valve & Meter Co. 
George H. Snell Company 





Bradshaw & Co. 
530 Fourth Ave. 

Automatic Cone Valve Co. 
Bushnell Machinery Co. 

1501 Grant Bldg. 

Yeomans Bros. Co. 
James T. Castle 
1601 Arrott Bldg. 

Peerless Pump Company 
Dravo Equipment Co. 

McCloskey Torch Company 
Leiendecker Bros. 

Fulton Bldg. 

Economy Plumbing Machinery Co. 
Republic Flow Meters Co. 
Schramm, Inc. 

331 Fourth Ave. 
U. S. Cast Iron Pipe & Foundry Co. 
6th and Smithfield Sts. 
Wallace & Tiernan Co., Inc. 
233 Oliver Ave. 
Geo. W. Ziegler Machy. Co. 
528 First Ave. 
Schramm, Inc. 


Reading 
Geo. D. Lessig & Son 
South Temple 
Schramm, Inc. 


Sharon 
Fruit-Ohl Co. 
84 E. State St. 
McCloskey Torch Company 


Wilkes-Barre 
P. F. Gilboy 
Bennett Bldg. 
Economy Pumping Machinery Co. 
Lewis & Bennett Hdw. Co. 
MicCloskey Torch Company 


RHODE ISLAND 
Pawtucket 
Gallagher & Mooney 
318 Main St. 
McCloskey Torch Company 


Providence 


Congdon & Carpenter 
McCloskey Torch Company 


SOUTH CAROLINA 
Columbia 
Columbia Supply Co. 
823 W. Gervais St. 

McCloskey Torch Company 
Construction Equipment Company 
1213 Lincoln St. 

Schramm, Ince, 


Greenville 
R. P. Sweeny Co. 
Chamber of Commerce Bldg. 
McCloskey Torch Company 
Wenlinger, Inc. 


SOUTH DAKOTA 
Rapid City 
Evans Tractor & Equipment Co, 
McCloskey Torch Company 
Sullivan Machinery Company 


Sioux Falls 


Western Material Co. 
McCloskey Torch Company 


TENNESSEE 


Chattanooga 


McWhorter Truck & Equipment Co. 
300 West Main St. 
Schramm, Ine. 
Wallace & Tiernan Co., Inc. 
Mr. G. R. Kavanagh 
634 Tennessee Power Bldg. 


Knoxville 


Iddins Machinery Company 

111 East Jackson St. 
Schramm, Inc. 

Wallace & Tiernan Co., Inc. 
Mr. A. R. Murphy 

1214 Holston Bank Bldg. 


Memphis 


Carloss Well Supply Co. 
1116 Front St. 
Sullivan Machinery Company 
Hoshall Machinery Co. 
715 Fidelity Bank Bldg. 
Yeomans Bros. Co. 
Tri-State Equipment Co. 
398 North Main St. 
Schramm, Inc. 
Sullivan Machinery Company 
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Nashville 
Harvill Supply Co. 
413 Commerce St. 
Schramm, Inc. 
Jones & Allen Co., Inc. 
111 First Ave., S. 
Sullivan Machinery Company 


TEXAS 
Amarillo 


D. L. McDonald 
717 Amarillo Bldg. 
Peerless Pump Company 


Dallas 


Browning Ferris Machinery Co. 

McCloskey Torch Company 
F. C. Crane Company 
1301 S. Lamar St. 

Schramm, Inc. 

C. M. Crookshank 
1315 Santa Fe Bldg. 
Golden Anderson Valve Specialty 
Co. 
Dillard-Lewis Co. 
612 Construction Industries Bldg. 

Yeomans Bros. Co. 

Republic Flow Meters Co. 
Smith & Courtney 
2507 Commerce St. 

Sullivan Machinery Company 
Smith & Whitney 
2017 Cedar Springs Rd. 

Economy Pumping Machinery Co. 
U. S. Cast Iron Pipe & Foundry Co. 
Akard and Commerce Sts. 
Wallace & Tiernan Co., Inc. 

506 Central Bank Bldg. 
El Paso 

Geo. W. Herlin 

1520 Campbell St. 

Yeomans Bros, Co. 
Francis Wagner 
307 San Francisco St. 

Schramm, Inc. 


Houston 


J. R. Christian Co. 
1601 Post-Dispatch Bldg. 

Wemlinger, Inc. 

M. N. Dannenbaum 
Bankers Mortgage Bldg. 

Simplex Valve & Meter Co. 

F. W. Gartner & Co. 

3135 McKinney Ave. 

P. O. Box 1303 
McCloskey Torch Company 
Schramm, Inc. 

Cc. C. Saner 

703 Keystone Bldg. 

Sullivan Machinery Company 
S. Texas Imp. & Machinery Co, 
Wood & Jacinto 

McCloskey Torch Company 
Texas Engineering Co. 

941 Electric Bldg. 

Yeomans Bros. Co. 


San Antonio 

Alamo Iron Works Co. 

30 Santa Clara St. 
McCloskey Torch Company 
Schramm, Inc. 

Dillard-Lewis Co. 

Yeomans Bros, Co. 





UTAH 
Ogden 
Wallace & Tiernan Co., Inc. 

Mr. L. W. Pingree 
427 Kiesel Bldg. 

Salt Lake City 
Hawley-Richardson-Williams Co. 
Dooly Bldg. 

Yeomans Bros. Co. 
Republic Flow Meters Co. 
Water Works Equipment Co. 
149 W. 2nd South St. 

Simplex Valve & Meter Co. 


VIRGINIA 
Petersburg 
R. D. Wood & Co. 
P. G. Bunting 
108 S. Syracuse St. 


Richmond 


Hackley Morrison Co., Inc. 
204 N. Jefferson St. 
Wemlinger, Ine. 
Richmond Machinery & Equip. Co. 
12-14-16 North 15th St. 
Schramm, Inc, 
Virginia Engineering Co. 
American Nat. Bank Bldg. 
Automatic Cone Valve Co. 


Roanoke 

Wallace & Tiernan Co. 

Mr. J. M. Masterson 
318 Mountainview Terrace 


WASHINGTON 
Seattle 


E. R. Bracken 
Pantages Bldg. 
McCloskey Torch Company 
Republic Flow Meters Co. 
Steam Appliance Co. 
415 Lenora St. 
Yeomans Bros. Co. 
U. S. Cast Iron Pipe & Foundry Co. 
Ist and Marion Sts. 
Wallace & Tiernan Co., Inc. 
Mr. Emerson Dolliver 
411 Lloyd Bldg. 
Water Works & Power Equip. Co. 
White-Henry-Stuart Bldg. 
Automatic Cone Valve Co. 
Goldern Anderson Valve Specialty 


0. 
Simplex Valve & Meter Co. 
Spokane 


Spokane Hardware Co. 
McCloskey Torch Company 


Wallace & Tiernan Co., Inc. 
Mr. Lawrence Sovulewski 
724 Realty Bldg., 224 Riverside Dr. 
Tacoma 


Washington Hardware Co. 
McCloskey Torch Company 


WEST VIRGINIA 


Charleston 


Capitol Cy. Supply Co. 
McCloskey Torch Company 





Capitol Equip. Co. 
Bank of Commerce Bldg. 
Golden Anderson Valve Specialty 


Wallace & Tiernan Co., Inc. 
Mr. R. C. Clement 

309 Ruffner Ave. 

Loewenstein & Sons 
McCloskey Torch Company 


Huntington 


Banks Miller Supply Co. 
McCloskey Torch Co. 


Parkersburg 


Parkersburg Supply Co. 
McCloskey Torch Company 


Wheeling 


Kennedy Hardware Co, 
McCloskey Torch Company 


WISCONSIN 
Milwaukee 
Boehck Machinery Co. 
2406 Clybourn St. 
McCloskey Torch Company 
Chadwick Bros. Co. 
25th and Clybourne Sts. 
McCloskey Torch Company 
Cunningham-Ortmayer Co. 
15 Michigan St. 
McCloskey Torch Company 
F. H. Dorner 
311 Knapp St. 
Simplex Valve & Meter Co. 
Geo. F. Fredericks Co. 
216 Water St. 
Automatic Cone Valve Co. 
Kolloge Hardware Co. 
3rd St. at Juneau 
McCloskey Torch Company 
Chas. W. Miller 
194 Reed St. 
Yeomans Bros. Co. 
Republic Flow Meters Co. 


WYOMING 


Casper 


Nicolaysen Lbr. Co. 
McCloskey Torch Company 


CANADA 
Brantford, Ont. 
Jordan Roberts Sales Ltd. 
Peerless Pump Company 
Calgary, Alta. 
Bell & Morris 
McCloskey Torch Company 
Cobalt, Ont. 
Northern Canada Supply Co. 
McCloskey Torch Co. 
Montreal 


Darling Brothers, Ltd. 

Yeomans Bros. Co. 
Engineering Equipment Co. 
1072 Beaver Hall Gill 


Economy Pumping Machinery Co. 


F. Hankin Co., Ltd. 
2028 Union Ave. 
Simplex Valve & Meter Co. 





Mussens, Ltd. 
Phillips Place Bldg. 
McCloskey Torch Company 


Sault Ste. Marie, Ont. 
J. M. Biscomb 
673 Queen St. 
McCloskey Torch Company 
Toronto 
Darling Bros., Ltd. 
Yeomans Bros. Co. 
F. Hankin & Co., Ltd. 
165 Spadina Ave. 

Simplex Valve & Meter Co. 
Wallace & Tiernan Co., Inc. 
Mr. J. Van Benschoten 

Foy Bldg., 32 Front St. 


Vancouver, B. C. 
Brown-Fraser Co., Ltd. 
1150 Homer St. 
Schramm, Inc. 

Frank Darling & Co. 

1142 Homer St. 
Yeomans Bros. Co. 

Winnipeg 

Darling Brothers, Ltd. 
Yeomans Bros. Co. 

Powell Equipment Co. 

1056 Arlington St. 
McCloskey Torch Company 

Wallace & Tiernan Co., Inc. 
Mr. H. C. Lindsten 

813 Royal Bank Bldg. 


CUBA 
Havana 


Daniel, Inc. 
814 Metropolitana Bldg. 

Simplex Valve & Meter Co. 
Purdy & Henderson Trading Co. 
Havana 55, esquina a Empedrado 

Yeomans Bros, Co. 


HAWAII 


Honolulu 


Honolulu Iron Works 
Yeomans Bros. Co. 


FOREIGN REPRESENTA- 
TIVES 
ARGENTINA 
Buenos Aires 


Buxton, Guilayan & Co., Ltd. 
Yeomans Bros. 


AUSTRALIA 
Melbourne 
Battle (Melhourne) 


Co. 


Gibson, Pty., 


Ltd. 
Yeomans Bros. 


JAPAN 
Tokio 


Okura & Co. 
Yeomans Bros. Co, 
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Sections of U. S. Reclamation Service Dams 
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Grouting of Dams, Tunnels, Shafts, Ete. 





The merits of grouting for the pretreatment of damsites 
and for the sealing of leakages have been recognized by 
engineers for many years. 

Ordinary Processes.—Grouting is usually carried on by 
forcing the fluid grout into the voids to be filled by means 
of gravity or by air pressure. Where fine material is being 
dealt with, two pipes are driven a short distance apart. 
Water is pumped down one pipe, and the stream finds its 
way through the voids or fissures below the surface to the 
second pipe, through which it escapes to the surface. Once 
a channel has been formed in this way, cement grout is 
forced through the same path until grout appears in the 
outlet pipe. This pipe is then sealed and the effect of further 
pumping is to force the grout into the material adjacent to 
the channel, forming a dense, solid deposit of concrete. 
The deposit may be built up in any direction by driving the 
pipes at different locations and to different elevations. 

Where the material to be grouted is not firmly compacted, 
or where the voids form a fairly large percentage of the 
whole, the grout may be introduced simply by driving a 
row of pipes and pouring the mixture into them. In this 
case the head furnished by the grout itself will be suffi- 
cient to force it through the permeable material. The chief 
difficulty in grouting coarse material lies in keeping the 
grout from spreading too far from the point of introduc- 
tion, or beyond the confines of the territory it is wished 
to solidify. In the event such conditions are met with, 
the grout should be introduced a little at a time and the 
successive accretions allowed to set before more is placed. 
Thus a shell partially enclosing the region to be grouted is 
built up, and the deposit may be completed with as much 
rapidity as the grout will flow away through the interstices 
of the material. 

Dry grouting of sand has been experimented with, but 
this scheme is seldom employed at present. This process 
requires a pipe, drawn to a point at the lower end, which 
is perforated with holes about % in. in diameter. The pipe 
is connected to a source of compressed air at its upper end, 
and cement is fed into the pipe by means of an injector. 
The cement is carried into the sand through the holes in 
the pointed end of the pipe, where the action of the escap- 
ing air is to mix sand, cement and water into a mortar 
which solidifies into a firm mass. The grouted region is 
extended by raising the pipe and by moving it to a new 
location. 

Francois Cementation Process.—This process was devel- 
oped by Albert Francois and the Francois Cementation Co., 
of London, operates under his patent. The term “cementa- 
tion” denotes movement of the grouting mixture directly 
by means of pump pistons. Compressed air is not used, 
and the liquid cement is carried by the extremely high pres- 
sures under which it is driven, into the finest fissures and 
cracks in such a way as to unite the materials into an im- 
permeable mass. 

The pumps used are capable of quickly developing pres- 
sures up to 3,000 lb. per square inch. The cement column 
is moved continuously, and it is claimed that control is 
simple and flexible. The cement tanks and pumps may 
be loeated hundreds of feet away from the point of ap- 
plication, resulting in few movements of the plant while 
a wide territory is being covered. Chemicals are employed 
as lubricants to insure the carrying of the grout into the 
finest fissures and cracks. 

The methods of the Francois Cementation Co. are the 
result of many years’ study of the problem of cement grout- 
ing. They are responsible for the repairs to St. Paul’s 
Cathedral in London and the foundation treatment of the 
famous Leaning Tower of Pisa. In addition they have 
treated dam sites all over Europe and have corrected de- 
fects in many existing dams. The Francois has also been 


found efficacious in sealing leakages in shafts and tunnel:, 
as well as in the pre-treatment of strata to permit dry ex 
cavation, and the strengthening of foundations to preven 
vibration and subsidence has been repeatedly carried out. 
By means of an arrangement with the Francois Cementa- 
tion Co., the Dravo Contracting Co., of Pittsburgh, Pa., is 
granted the use of the Francois patents on this continen’. 
A staff skilled in the application of the process has joine:| 
the Dravo organization, under the direction of Maj. J. § 
Crawhall, who has had charge of some of the largest ce- 
mentation shaft-sinking jobs in England. A number 0! 
application of the Francois process have already been mad: 
in this country. 
_ Asphalt Grouting—A process of grouting employing 
liquid asphalt has been developed by George W. Christians, 
a Chattanooga, Tenn., engineer. This method is practiced, 
under patents, by the American Asphalt Grouting Co. of 
Chattanooga. 
_ The principle of operation involved in asphalt grouting 
is the pumping of a materiai which is fluid when hot, but 
not absolutely solid when cooled—such as asphalt—down 
through electrically heated pipes placed in drilled holes, 
into the crevices in the rock below. When the asphalt 
leaves the pipe and touches the water it congeals on the 
outside into a nearly solid condition. In this state it is 
tough enough to resist the pressure of a moving stream 
of water, but soft enough so that a moderate pressure from 
the pipe line can expand it from the inside until it fills and 
effectually seals the crevices against the flow of water. 


It is necessary that the material be an insulator of elec- 
tricity, a poor conductor of heat and insoluble in water. 
It must melt at a moderate temperature and when cold 
it must be stiff enough to resist whatever water pressure 
may be encountered. At the same time it must be ductile 
enough so that a heavier pressure from the pipe line will 
slowly expand it into the crevices so as to make intimate 
contact with the rock surfaces. Asphalt fulfills all of these 
requirements very well. In addition, when so placed it is 
as permanent as the rock itself. 

The apparatus required is simple and inexpensive. A 
heating kettle for melting the asphalt and a small, ad- 
justable-stroke piston pump driven by a 1-hp. motor are 
required for handling the asphalt to the pipe line. The 
pipe is usually 1% in. extra heavy throughout the upper 
portion, while that in the crevice-bearing rock is 11+-in. 
standard weight pipe perforated by %-in. holes. It is 
heated by an iron resistance wire which enters through an 
insulated stuffing box at the top and is held in the center 
of the pipe by suitable insulators at the pipe couplings. The 
wire is fastened electrically and mechanically to the pipe 
at the bottom. The electrical circuit passes down the wire 
and back up the pipe. The wire is kept taut by tension 
springs at the top. As mentioned above, patents have been 
secured covering the method and apparatus. 


In operation the pipe may be surrounded by water and 
thereby kept so cool that the asphalt touching it is solid. 
However, the heat conductivity of the asphalt is such that 
a fluid passage is easily maintained next to the hot wire 
in the center so that the pressure is equalized from top to 
bottom of the pipe. The asphalt is free to emerge at any 
of the several cavities which may exist throughout the ex- 
tent of the perforations, and when back pressure is built 
up, a definite assurance is obtained that all crevices en- 
countered by this hole are filled. 


The heating device not only keeps the asphalt in a fluid 
condition until it reaches the cavities to be filled, but also 
makes it possible to resume operations after a shutdown 
merely by applying the heat for a few minutes before 
starting the pump. 
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THE AMERICAN ASPHALT GROUTING CO. 


Chattanooga, Tennessee 








Licensed under Christians Asphalt Grouting Patents 


European licensee: FRANCOIS CEMENTATION CO., Ltd., Doncaster, England 









Leakage of water through rock, masonry, concrete, gravel, 
ete., can be stopped more surely and economically by As- 
phalt Grouting than by any other method. 


Hot fluid asphalt is pumped through electrically heated 
pipes placed in drilled holes intercepting the cracks or crev- 
ices to be filled. When the asphalt leaves the pipe and 
touches the water it congeals on the outside into a nearly 
solid condition which is tough enough to resist the pres- 
sure of a moving stream of water, but soft enough so that 
a moderate pressure from the pipe line can expand it from 
the inside until it fills and effectually seals the crevice 
against the flow of water. 


This process has been applied successfully to a number of 
difficult and important jobs during the past four years; and 
all operating problems thoroughly worked out. Some out- 
standing advantages of Asphalt Grouting are: 


(1) Holes can be drilled to full depth in one operation 
through any number of cavities. 


(2) All cavities will be filled with equal effectiveness. 


(8) No asphalt is wasted by dilution or washing away. 


(4) Movement of asphalt away from pipe line is ample, 
but easily controlled, so that closure is effected with 


minimum excess material. 


(5) Final pressure gives absolute assurance that all cavi- 
ties pierced by the drilled hole are filled. 


Further information on request 
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Trenching by Machine and by Hand 





Excavating with Small Trenching Machine 

The following comparison of costs by machine and hand 
methods was given by H. S. Greene, Vice-President, Barber- 
Greene Co., in a paper presented at the 1928 convention of 
the American Water Works Association: 

A small trench machine is a machine to cut about 24 in. 
wide and capable of digging from 6 to 8 ft. deep. 

Advantages of Small Machines.—The need of a small 
trench machine is much more apparent today than it was 
several years ago. Then all mains were placed in the road- 
way, but today many engineers are recommending that they 
be put in parkways or alleys. Where this practice is fol- 
lowed, the small machine is the answer for excavating 
ditch. There is also another factor which influences one 
to consider the small machine, and that is the shortage of 
common labor. A small trench machine will do the work 
of 30 to 50 men. 

The small machine was originally designed for city con- 
ditions, but is able to give a very good account of itself 
on long distance cross-country work, where the machine is 
quite often operated 24 hours per day and where depend- 
ability is a matter of prime importance. 

Cost of Operation.—Having considered the general specifi- 
sation of a small trench machine, the next problem is to 
analyze the cost of digging ditch. Results submitted by 
scores of users indicate a wide variety of methods in se- 
curing costs. For example, in the matter of depreciation, 
one contractor insists on writing off the whole cost of the 
ditcher on his first job. Occasionally a public utilities or- 
ganization will take the opposite extreme and figure a 15- 
year life. Perhaps an average of these two is a fair de- 
preciation and may be taken as five years. 

In the item of interest on the investment, there is not 
much variation, as 4 per cent of the purchase price extenda- 
ing over the life of the machine is close enough for prac- 
tical purposes. 

Repairs can be determined with some accuracy by ex- 
amining records for previous years, but any estimate for 
the coming season is at the best merely a guess. It is pos- 
sible, however, to determine some sort of average from vari- 
ous reports which have been turned in by the owners of 
small machines. Expressed as a percentage of the purchase 
price, this can be used in estimating the cost of future work, 
assuming that no serious accidents will be encountered 
which will run the repairs beyond the average. This item 
should include the cost of all parts 
purchased, the cost of machine shop 
work, the cost of work by mechanics 
other than the operator, and even the 
cost of the operator’s time when the 
work is done between jobs. This item 
should not include the operator’s time 
for making ordinary adjustments or 
replacement of parts on the job, be- 
cause his time will show straight 
through as that of the operating ex- 
pense. As near as can be estimated, 
the repairs on a small machine, includ- 
ing the digging teeth, may be expected 
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the total cost for operating a machine about $25, or po;- 
sibly $30 per day. 

In reducing these figures to a cost-per-foot basis, tlie 
most important item, of course, is the amount of trench 
dug per day. This may vary through a very wie 
range. The amount of trench dug per day may be lim- 
ited by the laying of pipe, and the amount dug will 
also vary on account of material. For example, 400 ft. in 
a caliche formation might be considered a good day’s work, 
whereas 6,000 ft. a day in top soil is possible where tiie 
digging is easy and only 30 in. deep. Between these two 
extremes there is such a variety of widths, depths, and 
conditions of soil that an expert would have to be called 
in if it is desired to have a fairly close estimate of cost 
in advance. Even then there may be a large discrepancy 
between the estimate and the actual costs, due to the diffi- 
culty of determining the conditions underground. 

After varying the different factors to meet local condi- 
tions, the worst circumstances give $35 per day to operate 
a small machine. Assuming that only 500 ft. of trench is 
dug per day, the cost would be 7 ct. per foot. After check- 
ing this up with actual cost records submitted by various 
water-works organizations, a fairly close relation is noted. 

Costs on Specific Jobs——One machine working in San 
Antonio cut ditch at a cost of 5 ct. per feet. This was in 
a particularly hard formation, where even with cheap Mexi- 
can labor, hand work cost 40 ct. per foot. In Houston, a 
trench 21 in. wide and 5% ft. deep cost 7 ct. per foot. In 
Oakland, Calif., a ditch 18 in. wide and 3% ft. deep was 
cut for 4% ect. per foot. In Chicago, IIl., a ditch 18 in. 
wide and 4% ft. deep was cut for 4% ct. per foot. In 
Shreveport, La., a ditch 18 in. wide and 5% ft. deep was 
cut for 5% ct. per foot. 

In Norman, Okla., the machine paid for itself in cutting 
54,000 ft. charged at 10 ct. per foot for all of the work. 
This machine also did work for the sewer department, gas 
company and telephone company. The city of Thomasville, 
Ga., reports costs as low as 2% ci. average for water ditch, 
and 416 et. per foot for sewer ditch. 

Cost Per Cubic Yard.—Converting lineal foot costs to 
costs per cubic yard gives interesting information. Some 
records of cross-country work show 5 ct. per yard but, of 
course, this is an extreme. Again, records show costs as 
high as $1.16 per yard, but one might assume something was 
wrong here. After checking a large number of records and 





Cost of Excavating Small Ditches, Machine Versus Hand Method 
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omitting from the summary those that were incomplete, 
the cost is about 25 ct. per cubic yard for excavation. 

Results Obtained.—Whether users, in figuring the prob- 
alle cost of work in advance, follcw the percentages and 
unit costs outlined above more or less closely, is not known, 
but certainly, reports indicate that in figuring the cost of 
jobs after completion of the work these users deviate quite 
markedly. 

in the matter of interest, it is found that users are quite 
likely to figure 6, 7 or 8 per cent of the total purchase 
price; at least for the first year, instead of taking an aver- 
age over the life of the machine and figuring 4 per cent 
on the purchase price. 

The total overhead as reported by the various users shows 
very little variation, running from $10.30 per day to $12.20 
per day, with the exception of one user who placed a heavy 
depreciation against a 70-day job. This makes the over- 
head total $19.16 per day. 

Under the heading of operating expense, the results of 
four users agree very closely, varying from $7.16 to $8.09 
per day. Two other users show $12.65 and $12.91 per day 
and in one of these cases it is known that the high rate 
is due to the fact that the operator and helper were per- 
mitted to remain idle when the machine was not digging, 
or in case they were put on other work, their pay was 
still charged against the ditching job. The figures indicate 
that on city work the ditchers are idle about cne-third of 
the time, waiting for the pipe-laying gang to catch up, or 
for other reasons not traceable to the machine, and some 
users state that under such conditions the operator and 
helper have definite jcbs to which they return until the 
machine is again needed. 

In one case the operating expense is shown as $20.80, 

which may be due largely to charging idle time of the 
operator and helper against the machine, and is also due 
to a rather excessive moving charge made up of the time 
of a truck and trailer moving the ditcher from one job to 
another. 
_ In spite of these few discrepancies in the matter of figur- 
ing costs, it happens that in two of the three cases, the job 
showing the largest charges per day also shows the largest 
average distance dug per day, so that the ccsts per foot 
of trench are not far out of line. In fact, the job which 
shows $12.65 per day operating expense shows the lowest 
cost per foot, namely, 3.8 ct. The costs vary from this 
figure to 8.1 ct. This is a jcb averaging only 3 ft. 8 in. 
deep, but the digging is described as very hard. 

A tabulation of costs is reproduced. While most organi- 
zations are willing to discuss these matters of cost with 
individuals and companies, some are not willing to have 
their costs broadcast, so that names are omitted. 


Trenching with Power Shovel 


Methods used at New Bedford, Mass., that resulted in a 
large saving over hand labor methods were described as 
follows in Water Works by Stephen H. Taylor, Superin- 
tendent, Water Department, New Bedford, Mass: 

_ The replacing of hand labor by machinery on the larger 
jobs is interesting as showing how much can be done by that 
method with a few men. 

The New Bedford Water Works contemplated laying 
6,600 ft. of 36 in. cast iron pipe, in addition to the ordinary 
annual extensions which are necessary to keep pace with 
new building operations constantly creeping out beyond the 
limits of existing mains. 

_Labor was very scarce; to say nothing of the excessively 
high wages demanded. 

It was decided to purchase a 14B Bucyrus steam shovel 
with an extended dipper arm and a special trenching dipper 
of half yard capacity, which permits the digging of a trench 
with perpendicular sides and sufficient depth. We after- 
ward used a %-yd. dipper on the same machine with good 
results for the wider trenches. 

The shovel travels over the trench on platforms made of 
10x10 in. or 12x12 in. green oak timbers made up in sec- 
Hons. These sections are long enough to give a good bear- 
Ing on the sides of the trench and about 6 or 7 ft. wide. 
Three or four sections are used and the shovel quickly 
plc<s up the section behind and places it ahead as the work 
pro zresses. 

York was started on a line of 48-in. cast iron pipe about 
19.000 ft. long. This work was located 8 to 11 miles from 
center of the city and the laborers had to be either 


th: 





boarded near the job or transported to and from the city 
each day. 

In order to facilitate handling the pipe, which weighed 
4 to 4% tons each, a 14Z Bucyrus “Clamshell” and der- 
rick, mounted on caterpillar traction, was purchased. With 
this outfit and gasoline driven air compressors for handling 
ledge and large boulders, and gascline-driven pumps for 
handling water in wet trenches, the work was accomplished 
by a crew of from 15 to 20 men and two or three trucks 
with dump bodies. 

The shovel traveled over the trench on platforms, as 
previously described, depositing the excavated material into 
trucks which dumped it into the back fill close by. The 
derrick closely followed the shovel, thus keeping the haul 
from the track to a minimum. 

With the outfit described above and reasonably good 
earth conditions from 120 to 180 ft. of trenching, pipe lay- 
ing and backfilling per day was accomplished. The crew 
was so small that transportation to and from the job daily 
was an easy matter. 

Some sections of the work were in sand, too soft to 
carry the steam shovel over the trench. Under that con- 
dition the excavating was done by a clamshell bucket on 
the derrick, laying alongside the trench. The banks were 
so slippery that it sometimes required quick work to get 
a pipe in the trench before the bank slid in. 

The work, with the exception of a little filling in of a 
low section which was completed early in the third season, 
was completed in two seasons, laying off during the winter 
months. 

All sorts of earth ecnditions were encountered: hard pan, 
with large boulders, quicksand, dry, sliding sand and even 
swamp where pile driving was necessary. The same der- 
rick with the 30-ft. boom made an excellent pile driver. 

I can heartily recommend the above described outfit to 
anyone having a big job of pipe laying to do. 

The cost of the two jobs described was as follows: 


Cost of 48-In. Main Laid in 1921, 1922, 1923 
Class “EB.” “C..” “D,” BBW. W.A. 
Pipe—$46.50 per ton, 18,813 ft. 
Specials—$130 per ton. 






Total Per Ft. 
eas mann NN sod fences secessntnseaeenieseronnns .....$326,096.04 $17.33 
Gates, hydrants and checks...... wees ae 13,055.06 .69 
ment: SAAN NON gs sce ss ssiveeeenevernrecasemionnaidinieanike 6,364.32 34 
re ees 2 SE a ie ea a On re . 29,173.31 1.56 
Emainrany Gas: GURU A IY ica scessesene penton enesazics 93,705.33 4.98 
Laie ....--.<c00sceecc. ee ee ee tore en 4,551.11 34 
Fuel, oil and grease, ete........ SED CRISS A eee 7,205.01 .38 
CSPTRURE EINE GINIROEUIND osc se sccsnnns ncssoncnwsesccsceecenssersenssee 1,179.76 -06 


Replacing road surface............-.-.......--.---- See ee , 8,929.56 47 
Miscellaneous expense: Traveling, telephone, 

telegraph, priiting, accident, etc............-..-......-+- 5,535.30 .29 
$495,574.80 $26.34 


*Includes new tools purchased which are still in good condition to the 





value of $18,940.05, or about $1.00 per foot. 
Labor may be divided as follows: 
Total Per Ft. 
Excavating, laying, backfilling, grading and 
a aa alae ran $84,598.48 $4.50 
Unloading and distributing pipe.... 6,906.52 .o7 
I ce a. adic lineins detier pbindalal ciated nese mlaee 1,574.48 -08 
GIN II onset ck accents semncpeiile 625.85 .03 
$93,705.33 $4.98 
Cost of 36-In. Main Laid in 1920, 1921 
Class “D,” N.E.W.W.A. 
Total Per Ft. 
Pipe—$64 pe: ton, 6,846 ft. 
Special—$145 per ton. 
ae ae i oo ase cecncatucensseenesevesoeensteenzebes $121,191.85 $17.70 
Hydrants and gate 6,052.25 -88 
Leadite and gasket , 1,441.85 21 
NS a ena er erent ee nee F 4.84 
Fuel, oil, grease 330.34 05 
ME has serdeccncccncices> 2 502.90 07 
ee ROE eae ree a tlp Se CT ree Nh SER Oe cdemeetenes 371.50 .06 
$163,030.76 $23.81 


We have used the shovel for some of the smaller jobs 
in the city; but for short lines scattered in various sections 
of the city it does nct pay, as the cost of moving long dis- 
tances is excessive. 

Another interesting feature of the laying of the 48-in. 
cast iron pipe was laying a curve of approximately 14° or 
1,740-ft. radius with straight pipe. It was pronounced by 
all who saw it as a pretty piece of pipe laying, and was 
perfectly tight when the water was turned on. This curve 
was in swampy country and mostly laid above the surface 








ask nan Oh OO 8SSeRnrH = Ss nm Se ee Rerwer NOwWoms BT ce ee i) ee ed oe ee al ed 


*queo tad ¢ SB 19dUMO Aq PapPIOdal ‘AINSY B9Uae1')-19qG IVE.» 

Spvet ‘LT edud ‘PE “ON ‘FAXX “IPA ‘259/10 9481S BAO] 94} JO UOTZBIIIGNd Ulges “sqzUuOUZ OAL) 
JO} VS1VYO V51B[ sapNyoul sIypi, ‘syjuow uay| 

‘sed IO} Osuedxe UI papnyouy| |} “1ayoyIp yougs 

*1oyeiado IO} ssusedxe ur pepnyjouys$ *sanoy §09‘°It 

“rayoup Butt “peyeuMsg} 

"qof augit "S19YOUP SBIG} IOF [VPLe 


noo 
62 00 68 


st L261 
8I sqyuom L LZ6I 


8T S1IBak Z S261 
9261 


44L°3T —086°S LOT‘6E OL ued prey Ur “33 000°OT 
#0°0Z = 009"S STPOIT 9 ¢RLT “~"~"~"~puss pus Avjo ‘sepinog 

O'S = osP's 000°00T §=$00F “~~ SUISZIP prey %0g * UvO] 
puvs awos YyywA Avo Jepynog 


96°68 08°02 bbLT'8 OL*L 9T'6E =00°T PST 
Sh°Ss SE ar | 6&°0 0e°9 0O8°0L = 00°SZ6'T 
SL°sT os*L Wl 00°S SZIt 00°0S2‘ 


ite) 


ce 


OP LT 9T°L 20° LVZ Os'OT og'ess 

TI°SZ 16°21 6P'T §§ 09°8 OZ°ZT l9L°TLE‘T 
L2°6I =ttL1e'L #99°T sIL°S s0P0T O8'IT  00°0T2‘2Z 
6L'8t tt6o's #1L'0 #198 s0TIT §0L'0r §00-ze¢ $ 


009°¢ OLS‘ST rS 

998'F Lvo‘ss §=%{Z2IT [fos AyooI “ZIP puvy ‘ureory 
+009‘ZT ‘UIME BUT OE = 9LO'OLT 961 “ABlD UL Siaplnoeg ‘[10s ABla-pueBg 
s009°3I$ ‘UlUrB UIgs -*1EZ‘9P zg “ABO Ul Sdap[nog ‘[Ios ABld-puRg 


IloS Jo addy, 


col 
CE Od 
aot or~ 

Oe 


8T 


e 
= 


# 
Teen wi 


AYN S ~-OS 
SMHS Oreo 
~ 


SAS 


a) 
Amey 


‘tO 
YIPAL . 
teday = 

= 
TPIOL 
1ssIq 
jo paadg 


Jed 3nqg eseisay 
SNosuyR] [ssl 
‘asvalry 
104819d09 
seq 3ut 
-YIOM 19g 
480.19}UT , 
UOT}BIV9Ad9(] _o 
quouljsaAuy 
Sursst 
skeqY SuryloM 
jo Jaqunn 
*yqI Ul yideqg 
“Uy Uy IPL 
peinsiq s}s0p 


"hq Jed "49 ur 4s0p 
Surpnpouy sa 


Sulyelsdg pus peay 19AG 
esusdxg Ajreq [830], 


dig ‘pertealeaqd MeN jo 4yuaD iseg 
Avq iad sivyjog—esuedxg surjeisdo9 peeyqi34AQ—————— 
SYANMO AOA SLUOdAY GATIVLAG WOUA SLSOD AAHOLIC 











FI'bOS*LS 6T°LZ9'0T$ §LET9L$ z8°S98"6$ O8L‘'Zz 80°0$ SO'Sz8's$ LO'9F9S FI'EZES O6*LOTS S'Z0r$ 9S8'SIS$ 106 6996S  O88'T LPHO'SE ; eer re eee 


*j@01]8 peovjing 

‘qae1js peovjing 

‘qae1j8 peovying 

ou—suryied uy 

Hip pavy ‘ume, Ou—sSuryied uy 

jlos Ayo ‘uMB, OU—ZuIyIed UT 

[os AyIO1 ‘UMB] OU—BuUlyIVd UT 

[los Ayo ‘uMB, OU—ZuUIyIBd Uy 

“Ip paey ‘jeorjs paavg 

“HIp piey ‘jee1js paaug 

[fos AyooO1 ‘yaar}s peovjunsuy 

HIP pavy ‘yee1j9 psowjing 

[los Ayo01 ‘yeoljs psoejing 

“Ip pivy ‘jeorjs peavg 

““—“alIp privy ‘4ae1j8 peowsyins 
Ip Prwey “780178 PsvejINs 
—————nmmnerem=e IP Prey “4eel1}s peoepIng 
rene foarte nae “HIP prey ‘320138 poowjINs 
—————AJIp pivy ‘jeo1js peovjyinsuy 
“HIP paey ‘yaeljs peovjyinsup 

ulBo] ‘3e0139 paAvd uy 

ureo, ‘je0l1js peoBwjins uy 

“————<Ip piBy ‘UMB, OU—ZuTyied uy 
oe ee “PIp privy ‘umel Ou—Zurysed uy 
——————"TIIp psy ‘ume, Ou—Zulyied uy 
——————TIp psy ‘ume, Ou—Sulyred uy 
YWIp prvy ‘ume, Ou—Zurysed uy 








ie] 


19.19 
Ooo 


86°28 6L’sor cL° 00°TOT T&% €T° % Tt°L 9°" oUt 08°s 8 00°6 608 
£8°888'2 08°29‘ 0S°618's pss‘L = OT" : LL°vV8T = 8 8°26 ¥0°6S 88°rL 802 00°rEs 6899 
T2°Ssp Se°L6s 3 00°S9¢ 892°T &I° Ls"c¢ 6L°LT 6o°S 06°ST 00°FS Olt 
02°vE 6F°8P OS bP Ort 90° 68° T6°T 1g°3 col s 00°¢ YES 
02°LS co’6P g 02°9F 0oT 60° ¢° 88°9 brs 1S°y est T&s 
eL’by g r6°b9 00°09 Srl L0° ce°s L9°% 89°T 00€ 
£0°PP 60°SL 0v°69 TILT 80° v9°L o8°e 60°F 4 L6E 
69°0F 61°Es ST'6P Tet 80° 90°¢ es°T 3 POT 
18°66 9° LET ere 60° p Ths 00°F 0L’8 ; a4 
LP6y Tr'el } av° 8LI 80° v9°L 68's LS 0 £9 
08°69T 80°L26 91g 80° 3 oS°PT 92°L OOL 
02°SP i 98°L9 5 er" It’9 90°S ; 602 
86°09T 00°S2z 60° T8°9T TPs 
90°8T or’ 90°¢ €s‘T 
L8°S99 or’ oP6tt 1L°6s 
ce°6t st° 90° 
8e°SP et" erg 
69°66 8° 2° 13s It 

veoL 

96°92S 

02°9T 

88°82P 

sg"s9sg 

00°0L 

9S°L6 

L3°ZL 


TS"6S1°TS 8Tsss'Ts 


NO ww 
fon Lond 
mw wine 02 Ww 
63 OD od od od WED OP HOD 


iY 
12 
oO OO Tan 


moan) 
© 





wa? w 
5 os OS 60 


oo FINI 


Z 
S 
— 
= 
~ 
a 
MN 
< 
- 
< 
1 
isp 
y 
pc 
S 
- 
pe 
= 
= 
< 
- 
a 
Z, 
< 
MN 
e 
= 
Z 
— 
=< 
= 
= 
Z 
= 
= 


common 
a a7 


Le) 


L8°I8T$ 
[0g JO FINJYeN—uOMeAvoOx™ yous, 


S [270L 
0, 

youaly, 

jo yWog 


esvdvig 
10 ys 


ul 


30D [810L 
uolzB1Ia1daq 
9D PMT of 
bm 4 
sinoy-uBW © 
won s10quyT 


BulaB 
esusdxg joo], 
s1noyY-uByW 
*yqI-Yyoual 
ded 4s 


“MI 


q10M pur auryoeyy 
SGOHLAW GNVH SOSHUAA ANIHOVW—ANIBOVA DNIHONGAL JO AONVWNNOANAd 














reaacs o.8U In error, 


wt, VWaARe Lt, 


4R4R V By ANU 


vse 


%o per cent. 


— SEAMEN OSNe eure, reporirea Dy owner as 














MUNICIPAL NEWS AND WATER WORKS—DATA SECTION 27 





-_ 


of the swamp. It was well braced to prevent the joints 
from blowing out. 


Practically all the joints on both the 36-in. and 48-in. 
lines were made with leadite and braided jute packing, 
which resulted in a great saving of labor, especially in wet 
trenches, where the digging and maintaining of larger bell 
holes would have entailed much more labor and expense. 


\s an illustration of the difference in cost of joints made 
with lead and leadite; two lead joints were made at a cost 
for packing, lead and labor of $18.06 each, whereas the same 
items for leadite joints cost about $4.42 each. It took 
three men one hour and forty minutes to make a lead 
joint, whereas the same three men averaged from six to 
eight joints per hour with leadite. This does not take into 
account the extra cost for bell holes when lead joints are 
made. 


Cost of Trenching by Hand 


The following cost data on the construction of a small 
sewer, the trenching for which was done by hand, was 
given in Municipal News and Water Works by Samuel 
Vadner, Engineer, Wilmington, Del.: 


The Oak Grove sewer starts from the septic tank of the 
Oak Grove School, Elsmere, Del., and runs 1,285 ft. to 
Chestnut Run, discharging in the open stream. It is wholly 
a sanitary sewer, handling the discharge from the septic 
tanks only, except for some rain water from the Oak Grove 
School at the upper end, which was included with the idea 
that this water would act as a flushing stream for the sewer. 
The upper 700 ft. of the sewer is 8-in. T. C. pipe and the 
lower 585 ft. is 10-in. T. C. pipe, all with cemented, wiped 
joints and laid to a uniform grade of 9 in. per 100 ft. There 
are 6 brick manholes. 


General Features.—The job was awarded to the lowest 
bidder, who was 15 per cent under his next competitor. The 
low bid was due to insufficient previous experience of the 
contractor at this phase of contracting, as a result of which 
he did not figure the estimate accurately. All digging was 
done by hand, using colored labor working a 10-hour day 
at $0.40 per hour. Five weeks were required to complete the 
work. The average depth of the trench was 6% ft. The 
subsoil was red clay with occasional stratas of water-bear- 
ing gravel. Only a slight amount of trouble was occasioned 
by water, and this was chiefly after two heavy rains. 
Approximately 800 cu. yd. of dirt were excavated, including 
that for manholes. 


An 18-ft. concrete base road was dug through, as was 
a double line of street car tracks. Except for 200 ft. of 
the line along the edge of a field, the balance of the dis- 
tance was along two cinder topped dirt roads. Due to the 
solid nature of the ground it was unnecessary to sheet any 
of the trench. The average width of trench was 30 in., 
although specifications would allow a minimum of 6 in. 
on either side of a pipe bell which would result in a mini- 
mum width trench at the bottom of 24 in. for 8-in. pipe 
and 26 in. for 10-in. pipe. 


Explanation of Cost Items.—The contractor lost $398.96 
on this job, or 15 per cent of the total contract price of 
$2,644. The loss did not include some small further over- 
head loss such as interest on money, office expense, etc. 
However, of the labor charged under the heading of “fore- 
man” $72 was done by a brother of the contractor, who drew 
no pay, but worked only for a share of possible profits. 
Of “equipment hire” only the items of $15 for use of the 
alr compressor and drill, and $5 for centrifugal pump hire, 
were paid out in full, as the remaining equipment belonged 
to the contractor and would probably have stood idle if not 
used on this job. For the purpose of job cost accounting 
the equipment is charged against the job at current renting 
rates for the same or similar equipment. Of the remaining 
$252 charged as “equipment hire” probably $60 represented 
a profit to the contractor using his equipment on this job 
rather than have it idle. This $60 contingent credit plus 
the $72 labor credit would reduce the contractor’s loss to 
$2¢7, or 10 per cent. As there were 15 houses along the 


line of the new sewer, the contractor expected to get a 
number of profitable small jobs without much competition 
installing septic tanks for these houses and connecting 
them to the new sewer. Only one house owner had this 
done while the main sewer was being put in and the profit 
from this source was negligible. 


The job included at the lower end a 60-ft. concrete re- 
taining wall containing 17 yd. of 1:3:5 concrete. 


The cost of the work was divided as follows: Labor 69.2 
per cent, material 21.0 per cent, equipment hire 8.8 per 
cent, insurance 1 per cent. From observation five-eighths 
of the laborer’s cost of $1,172, or $1,070, was for excavat- 
ing, — dirt being handled twice, due to the depth of 
trench. 


Conclusions.—The labor cost precluded the contractor 
from any chance for profit. There was a trench digging 
machine within a few miles which could have been hired 
to dig all the trench, except the street and car track cross- 
ing. The only pipes encountered were two 1-in. gas pipes. 
A trench machine could have cut 1,200 ft. in 10 working 
days at a rental of $40 per day, including fuel and operator. 
This expenditure of $400 would have reduced the $1,070 
estimated excavating cost to $670, allowing $270 for clean- 
ing up the trench after the machine and excavating the 
car track and road crossing. A further saving of $12 on 
insurance and $77 in foreman’s wages by shortening the 
time from five to three weeks would have been effected. 
This total saving of $499 would have turned the $398.86 
loss into a profit of $100.04, or 3.2 per cent. 


Cost Data.—The cost of the work was as follows: 


Labor: 
Laborers, 278 men-days, at $4 (10-hour day)................ $1,712.00 
Night watchman, 4 nights, at $4.......2............scccssssesseere 16.00 






I Ns I TE A CI aa iciccconsncusnanntancenneceszesnienniencbnecenech 238.00 
Bricklayer (union), 7%4x8 hours, at $1. ; 














Formsetters, 7x9 hours, at $1 63.00 
I es $2,131.00 
Equipment Hire: 
Trucks (114-ton), 18x10 hours, at $1.25..........:.:ccseesees $ 225.00 
Tractor wrader, € Wewre, Bb. $2 ...<icceccccccsecsesseceosesssscessnscese 8.00 
Air compressor and paving breaker, 3 hours, at $5.... 15.00 
Concrete mixer, 1 bag, 114 days, at $6..............::.::0000 9.00 
214-in. diaphragm hand pump....................-:cssssesssseneesses 10.00 
2-in. centrifugal pump, 5 days, at $1 per day rental... 5.00 
Telet aan: Wisin ec ees $ 272.00 
Material: 

174 sacks cement, at $3 a bbl. del. (in paper).......... $ 130.50 

6 sacks Lumnite cement, at $2 for 3-in. street 
I BI iscsisesacncgitecisincnseicesatinseiinlccenvesmnbinedes 12.00 
6,000 common bricks, at $25 per Ma..........-.:cceccceeeeceeseees 150.00 

6 manhole frames and covers, at $26 (Lobdell 
Pound ry, WiRinGtOM) cceecerececesscveccseonsssrecessoceces 154.00 

11 yd.—15 tons concrete sand, at $1.40 ton, not 
including hauling by contractor's truck........ 22.40 

7 yd.—10 tons plaster’s sand, at $1.50 ton, not 
including hauling by contractor's truck.......... 15.00 

6 yd. cinders, at $0.50 (not including hauling 
done by trucks charged under labor)................ 3.00 

1 ton Amiesite, 10 yd. sq. 2 in. thick in place, 
“2 ee 17.00 
Gasoline and oil for pumps 2.40 





Form lumber, 1x6 and 2x4, 1,800 B. M. at $36.. 54.00 
24 yd. gravel (1-in.), at $1.75 per ton, 2,600 Ib.— 
1 yd. (20 yd. for wall, 2 yd. for street cross- 





ing base, 2 yd. BM. FE. BOttews) ..cccccccococscsesssss 54.60 
814 yd. used paving brick and brickbats (hauling 
charged under labor) N.C. 


2 two-ton truckloads of old lumber, including 
3x12-in. used in 6-ft. lengths for placing 
every 25 ft. across trench and nailing stakes 














UNA csttinancntsisiecanss setaetviaedianaanisdeconncsaiansemaimnaniotaemimmenningias N.C 
6 individual ‘“‘tin’’ pipe forms for manhole in- 
I I: PI viscies es cscicsonerevipicsamecnsecaeabicenlcensinsnenaes 18.00 
I TN iscsi acsecicccssctwnennlocannlebeescs $ 647.90 
Summary: 
oe | eee ae eS ee ee $2,590.00 
Extras, manhole $75, 10-in. pipe instead of 8-in.— : 
100 ft. and 5 extra wyes at $0.63 (all fittings cost 
double price of pipe)...................- estas ‘ 93.90 
Equipment hire ...... PEACE Es Rn ee 272.00 
/ eae puilccdenidilibacchaciaieasidcsies tuba simidlie ababssineaaaneaiad 2,131.00 
RRR EERE RSE RRRIED Rotter Cesta ee Dhan ome nea eae 647.90 
Insurance—workmen’s compensation, 14% per cent 
ERE RIE FE CEOS RS EE aN IN 1.96 
SAE caiasicsciscscenralnsaniecananiscchastcgintassnbeaiasnio aa baaacsebon tabioiieuiosadaenamiabiaens 398.96 
MMI co ciderkisecucncasnassoebnselatancanuiecins vin saviobearal ...-$3,082.86 $3,082.86 
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The Construction of the Distribution System 





Useful information based on the methods and practices 
at Council Bluffs, Ia., was given in Municipal News and 
Water Works by C. L. Ehrhart, Superintendent Water 
Works, Council Bluffs, Ia. 

It will be assumed that the design of the proposed project 
is according to good practice and that the materials have 
been ordered. Therefore the first operation that confronts 
us is the handling of the pipe from the car. 

Handling the Pipe.——Under no circumstances should pipe 
be allowed to drop or swing against anything that will cause 
it to crack. It should be handled by means of skids, or 
better yet, by derricks or cranes which can swing it clear 
of all obstacles and deposit it without undue jar wherever 
required. For use in handling small pipe, the writer has 
found the best method to be by means of a derrick having 
a 10-ft. boom and mounted on a heavy truck. This derrick 
is of a type generally advertised, and is inexpensive to buy 
and can be used for handling many other things than pipe. 
Such a derrick can even be mounted on the side of a freight 
car, if it is not convenient to mount it on a truck, and then 
taken down after the car is unloaded. As soon as the pipe 
is lifted from the pile, it should be sounded for defects, 
then swung around and lowered. It is not always possible 
to lower the pipe directly to stock piles, but several lengths 
can be laid crosswise on the truck back of the derrick and 
taken over to the stock pile and put in place quickly. Prob- 
ably the handiest and neatest stock pile is one in which the 
pile alternates in the placing of the bell and spigot ends 
with each layer turned 90 degrees in direction. Such a 
pile is not liable to slip causing breakage or accident and 
is handier to check. Many times the pile can be loaded 
directly to the trucks or trailers and taken to the point 
where it is to be laid. In the case of large pipe it is often 
economical to have some company equipped with large sta- 
tionary booms do the handling. In Council Bluffs we are 
fortunate in having a bridge company which will unload 
large pipe-to our trucks and trailers at $5.00 per car. 

Delivering Pipe to Job.—We have found it most econom- 
ical to deliver pipe to the job by a truck pulling a trailer 
where possible. Trailers are rather inexpensive affairs, and 
we believe no water department should be without one or 
more. We have been able to haul from 4 to 5 tons on a 
single trailer in addition to the pipe on the truck. In remov- 
ing pipe from the truck or trailer to the ground, care should 
be taken that there is no chance of breakage. On dirt 
streets it is possible to slide the pipe off the end without 
damage, but on paved streets such a practice cannot be car- 
ried out. We have found it best to lower pipe on paved 
streets with the above mentioned derrick mounted on a 
truck. As this truck is ulso used in lowering the pipe 
into the trench, it is not necessary to string the pipe with 
the bell ends one way, for it is a small matter to swing a 
pipe around when suspended from the boom. We have also 
had occasions when it was not advisable to string the pipe 
at all, but to pile it on the parking at convenient locations. 
In this way it can be stored longer without complaint from 
the public and without the danger encountered by stringing 
the pipe in the street. As the pipe has to be picked up 
by the truck for placing in the trench, the short run neces- 
sary to take it from the pile to the trench does not notice- 
ably hold up the work as would be the case of handling by 
hand. 

Digging the Trench.—With the material on the ground, 
the next operation is making the excavation. Some of the 
larger cities are fortunate enourh to have trenching ma- 
chines, but in the smaller or medium sized cities, we believe 
most of this work is done by hand. In either case the 
trench should be dug wide enough to allow the back filling 
material to slip past the pipe and fill the lower quarters 
below the pipe. If a ditch is cramped for width, the back 
filling material is likely to rest upon the top of the pipe, 
causing an undue strain and possible breakage. If the 
trench is wide enough to allow proper back filling, it is 
also wide enough to work in comfortably. In the northern 
part of the United States the depth of the trench is gen- 
erally regulated by the frost line, the cover being sufficient 
to insure against freezing. This cover is generally enough 
to properly cushion the pipe against excessive weight and 
the consequent strain. 

Proper tools should be provided for the excavation work. 
In cases where it is necessary to go through paving or 


hard dirt surface, we have found that the cut can best le 
made with busters or spades operated by compressed ai... 
The compressor is one of the handiest tools the watc«r 
works man can have, as it takes care of a great many 
hard jobs which are expensive to handle by hand. Whie 
it is better to have a compressor of at least 100 cu. f°. 
capacity, smaller ones may be purchased and mounted on a 
truck and driven from the drive shaft. The larger con:- 
pressors should be purchased mounted, or mounted on the 
running gear of a second-hand truck and used as a trailer. 
To avoid undue jar to the compressor, the running gear 
should have good springs and at least solid tires if pneu- 
matics are not available. All the tools in excavation work 
should be kept in good condition, and the spades and shovels 
should be of a light high-grade steel. The best shovels 
and spades are the cheapest in the long run and are not 
so tiring to the workmen due to their lightness. 


The Trench.—The trench which is to receive the pipe 
should be graded with a string line the same as for sewer 
work, making the high and low points come at hydrant 
locations, if possible. This will insure that the sediment 
can be blown out at the low points and the air taken out 
at the high points, preventing the line from becoming air 
bound. If the walls of the trench being dug are dry and 
of the right material, no bracing will be necessary. How- 
ever, sandy or wet material wili require bracing in order 
to make the trench safe and allow the placing of the pipe. 
Water in the trench should be removed before attempting 
to place any pipe. Formerly this was taken care of by 
hand trench pumps, but the gasoline driven units are now 
so inexpensive that no pipe laying crew is complete with- 
out them. Clear water may be removed by motor driven 
centrifugals to good advantage. In laying out trenches 
it is a good plan to keep at least 5 ft. away from other 
parallel trenches, if possible, so avoiding the chance of 
the ditch on the side near the parallel trench caving in. 
Such cave-ins generally come without warning and are apt 
to be serious. Formerly when it was necessary to roll 
the pipe into the ditch, it was customary to pile all the 
dirt on one side of the trench. This sometimes created 
cave-ins because of the excessive weight of the dirt. Where 
the pipe is handled by derricks or cranes, it is not neces- 
sary to keep one si-ie of the trench clear, but it is better 
to divide the dirt and thus spread the weight on both sides 
of the ditch. In the past it has generally been customary 
to dig the bell holes as the pipe was placed in the trench. 
However, where portable trucks are used it is possible to 
lay from 10 to 12 lengths per hour, so the bell holes 
cannot be dug after the pipe is in the ditch without delaying 
the work. Under such conditions it is better to measure 
off the bell hole lecations and put enough men digging 
bell holes so as to insure no delay in the pipe laying. 


Laying the Pipe.—With the trench ready to receive the 
pipe, it is important that the laying proceed as fast as 
possible. With the portable truck derrick the pipe should 
be raised with the sling around the middle so as to keep 
it balanced. As scon as it is clear of the ground, the 
pipe should be given a final sounding to prevent defective 
or cracked pipe from entering the ditch. The derrick is 
then run alongside the ditch, the boom swung around and 
the pipe lowered. In the meantime one man should clean 
and dry the bell of the last pipe laid very thoroughly, as 
many defective joints are caused by dirt or foreign mat- 
ter. When the next pipe is lowered the same man should 
also clean the spigot end. He should then place a strand 
of hemp around the pipe and guide it into place when it 
is sent home. The best hemp to our notion is of the dry 
braided type, and two strands are usually sufficient. Should 
the pipe pinch to one side as it is being entered, it is easy 
to swing it from side to side or raise it with the derrick 
until the hemp is driven home and spigot end properly 
centered in the bell. 

In cases where it is impossible to use a derrick, the pipe 
may be lowered into the trench by means of a rope at each 
end with a roiling hitch, one end of each repe being held 
under the feet of the men lowering, and the other end paid 
out as evenly as possible so as to lower the pipe without 
dropping. In this way two men can lower a length of 
pipe. For sizes too heavy for lowering by hand, a four 
legged derrick can be used, or even better, a large crane 
or drag line. 
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Making the Joints.—After the spigot end of the pipe is 
home and yarned, the joint should be prepared immediately 
for the joint material, as delay may cause foreign matter 
to enter. We believe it is best to use a square running 
rope with a clamp to tighten it up. We have also found 
it best to seal this running rope against leakage by the 
use of fire clay rather than ordinary clay. Fire clay may 
be used over and over again and is not expensive in the 
long run. After the running rope is sealed, a gate should 
be built up depending upon the materials used for joint 
purposes. Either lead or lead substitutes require heating, 
and while formerly the kettles were heated with a wood 
or coal fire, it is much better to use a kerosene burner, 
as it will heat the material quickly and once heated will 
hold it in readiness for use, insuring against delays caused 
by cold material. The joint material should be handled 
carefully so as to avoid spilling and the possible injury to 
workmen. The pouring of the joint should be done con- 
tinuously, and in case that one pot will not run the joint, 
additional pots should be in readiness to carry the pouring 
out with the least break in time. Immediately after the 
pouring of the lead, it should be caulked to take up the 
shrinkage caused by cooling. Formerly most of this work 
was done by hand, the caulker running around the pipe 
first with a chisel following up with the caulking irons, 
using the small ones first. However, if compressed air 
is available, this method should be used in caulking. Com- 
pressed air driven joints are better than hand driven, as 
the lead can be taken up from an eighth to a quarter-inch 
more than by the hand method without any danger of 
splitting the bells. Such joints are superior, as the last one 
driven during the day is as good as the first, whereas the 
quality of hand caulked joints is liable to lag during the 
latter part of the day. Furthermore, where the pipe is 
being laid in large quantities it is absolutely necessary to 
caulk by air in order to keep up with the laying crew. 
Sometimes on the larger joints the lead fails to pour evenly, 
causing a break in the joint, but this may be remedied by 
caulking lead wool into the spot where the break occurs. 

Pouring Wet Joints—At times unavoidable conditions 
cause the joints to become wet, and extreme care must 
be taken in pouring such joints. Before pouring the lead 
a quantity of coal oil should be poured into the joint, fol- 
lowed immediately by the lead. In place of the coal oil, 
lubricating oil or candle shavings may be used with equally 
good resuits. It is also a good plan to make a small hole 
with a knife in the bottom of the joint for drainage pur- 
poses. This may allow a little lead to run through, but 
it will soon freeze at the point of drainage and pour prop- 
erly. When the pipe is finally placed in the ditch, it should 
not rest on any solid or unyielding projections, but should 
lay evenly so that it will not be subject to any strain, as 
every strain is a potential trouble maker. 

Cutting Pipe.—The writer has seen many cases of poor 
pipe cutting caused by awkward methods. A pipe can be 
cut fairly even if the work is done right. Before at- 
tempting to make a cut the pipe should be marked at the 
exact distance from the end by means of a tape or rule. 
It is then possible to place a running rope or even cloth 
tape around the pipe at this point, after which the whole 
circumference of the pipe may be marked very easily. A 
cross mark should be made to show the starting and ending 
points of each turn of the pipe. The pipe should then be 
placed on a heavy timber with the cutting line directly over 
the middle of this timber. Starting at the cross mark a 
slight cut should be made using a sledge and hardy. When 
the cross mark is reached the pipe shculd be rolled back 
to the point of beginning, after which a second and heavier 
line may be cut with the hardy. By rolling the pipe back 
and starting the cross mark each time, the strain will be 
kept equal. Finally the pipe will become crystallized to the 
point where it will snap off fairly evenly without projec- 
tions exceeding a quarter of an inch. In making cuts on 
larger pipe it is a good idea to make the first round with 
a diamond point, pd. this removes a considerable amount of 
the material. Then by following with the hardy, as above 
mentioned, pipe will crystallize and crack. Cutting old pipe 
in the ditch has been more or less difficult, particularly in 
the large sizes. When the cut was made with regular cut- 


ters, the pipe was generally bound in place even after the 
cut at both ends was complete, making it necessary to break 
the pipe, which was oftentimes hard to do in the larger 
sizes. There is on the market at the present time an oxy- 
ac tylene outfit having a special torch for burning castiron 
pive, and we have found this to be the handiest method of 






cutting pipe in the ditch, as the cut’ is at least a quarter 
of an inch wide, and the pipe is free as soon as the cuts are 
made. To secure the best results with such an outfit, the 
pipe shoula be drained, as water in the pipe tends to carry 
away the heat. It is also best to make the first round with 
the diamond point, as any chalk marks are burnt off by 
the hot flame, while the track made by the diamond point 
can be readily seen. 

Valves.—Every distribution line should be properly valved. 
most of us have had occasions when we would have given 
much to have had valves at the proper locations. These 
valves should be spaced so that a minimum amount of main 
is thrown out of service whenever it is necessary to work 
on the line. Not only is this according to the Underwriters’ 
specifications, but it prevents the needless shutting off of 
house service. If the Underwriters’ rules are followed, the 
system will always be properly valved. In setting valves 
a concrete base should be provided so that there is no 
chance of the valves settling. We have found concrete 
from old sidewalks to be ideal for this purpose. Every 
valve must necessarily be provided with a valve box or 
manhole so that shutoffs may be made quickly. The ques- 
tion of whether to use boxes or manholes is more or less 
optional in the small sizes, but valves larger than 12 in. 
should always have the manholes. 

Hydrants.—Hydrants should be set at least not farther 
apart than each street intersection, and in the business dis- 
trict, or in the residence district where the intersecting 
streets are too far apart, additional hydrants should be set 
in the middle of the block. At least the business district 
should be equipped with steamer hydrants, and it is better 
if the residential districts can also be equipped with the 
same although the necessity is not so great. In placing 
hydrants care should be taken that the hydrant is kept far 
enough back of the curb to clear all automobile bumpers, 
and it should be set high enough so that the fire depart- 
ment will experience no difficulty in making the hook-up by 
reason of dirt or snow being too close to the caps. The 
writer has seen many hydrants set at crazy angles and has 
made it a point that all hydrants set under his direction 
were properly plumbed. After plumbing the hydrant should 
be braced near the top with temporary wood braces to hold 
it plumb while the back filling material is being tamped 
in place. The hydrant should have a base of concrete 
similar to that used for valves, and it is most necessary that 
the space back of the hydrant to solid ground be filled 
with concrete to prevent the hydrant from blowing off. No 
wood should be allowed in these braces, as it will rot and 
allow the hydrant to push away. At least a bushel or 
more of brickbats, preferably of soft brick, should be placed 
around the base of the hydrant to take care of the drain- 
age water. If it is not provided, the hydrant will not drain, 
with the probability of freezing. The writer has never set 
a hydrant without an auxiliary valve in front of it. The 
expense is not great and is justified, as it allows the hydrant 
to be repaired without interference to service. Hydrant 
connections should be not less than 6 in. in diameter and 
the hydrant should preferably be of the same size. 

Connecting New Lines.—Connecting new lines at right 
angles to old lines not provided with tees or crosses, natu- 
rally necessitates a tap which may be made in two ways, 
by means of a machine, or by cutting out a section of the 
pipe and setting in a tee or cross. When made by machine 
care should be taken that the split sleeve is centered evenly 
around the pipe and that there are no defects in the joint. 
The sleeve should be carefully leveled before the joint is 
run. After the tee is in place and the joint caulked, the 
machine should be hooked up and the cutting started. The 
pilot cut is easily made, but the main cut takes consider- 
able labor, and it is of importance that the cutters be 
sharp and all ground to an even length, otherwise the cut- 
ting will be uneven and exceedingly hard to make. After 
the cut is made and the piece drawn out, the valve should 
be closed and the machine removed, after which the laying: 
of the pipe may proceed in the ordinary manner. In cases 
where it is necessary to insert a tee or cross, a section of 
the pipe should be taken out, after which the fitting may 
be set in place and the opening closed by means of a short 
length of pipe and a sleeve. Where the sleeve is placed a 
small section of the pipe is generally missing due to the 
fact that it had to be cut short in order to enter the bell. 
Should a valve be placed close to this point and the pres- 
sure applied to one side of the valve only, there is a pos- 
sibility of the valve pushing toward this open space and 
opening up a joint at the valve. This space may be elimi- 
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nated by cutting a very short section of pipe and dropping 
it in the opening before the sleeve is set. 

Fittings such as tees, elbows and plugs must be prop- 
erly braced against solid earth in a manner similar to the 
bracing required for a hydrant. If such bracing is not 
placed, the chances are that the pressure will open up a 
joint or crack a pipe near the fitting. Sometimes it is 
necessary to brace back a considerable distance, and we 
have found it very convenient to use old pipe between the 
fitting and solid earth in such cases. 

Testing the Pipe Line.—At the completion of each block 
of pipe, a test should be applied to prove that no defective 
pipe or joints are in the line. Formerly when central sta- 
tion pressure was carried for fire service, it was necessary 
to make what you might term a high service test, but since 
the advent of the fire department pumper, the policy of 
putting on additional pressure has practically disappeared, 
so that we feel safe in using domestic pressure for our 
tests. If possible test plugs should be provided so as to 
make it convenient for removing the air in the line and also 
for removing the plug when the test is completed. How- 
ever, if test plugs are not available, an ordinary plug may 
be used with a lead joint shallower than normal. In cases 
where oxy-acetylene outfits are available, these joints may 
be melted very easily. 

Back Filling.—Back filling may be done by machine, by 
hand back filler and team, or by hand, and the relative 
cost and speed is in the above order. Naturally a machine 
back filler is preferable, although the use of a hand filler 
and team does not cost so very much more. Hand back 
filling is expensive and should not be practiced, if ‘possible. 


We have found it best to pile all the dirt over the ditch 
and after it is filled to flush the ditch. If this flushing i 
done from above, the results will be poor and incomplete 
as the dirt will wedge part way down in the trench, an 
the bottom of the ditch will not be properly settled. Th: 
best method of flushing is to place an 8-ft. pipe on the en 
of the hose and push this pipe into the ditch until it hit 
the water main. Then allow the water to flow until i 
shows up at the top of the ditch, after which the pipe ma: 
be moved forward about ten feet. This method is mor 
efficient and better than hand tamping. We have taken : 
hand tamped ditch and applied the flushing in this manne: 
and caused the dirt to settle several inches. Practically 
all the dirt that has been thrown out, except that displace« 
by the pipe, can be replaced in this manner. 

Checking Costs.—The cost of laying a water main shouk 
be checked from day to day in order that everybody con- 
cerned is fully conversant with the results. The foreman 
on the job can practically make or break as regards costs. 
If he is in sympathy with the idea of economy and efficiency, 
and uses his head in planning his work and arranging his 
men, he can get good results at moderate costs. 

Records.—With the job complete, a record should be made 
showing the length, depth, location of specials, hydrants, 
valves and any other data that might be of value in the 
future. This record should be placed on a map and filed 
away in a fireproof vault or safe. Card indexes should 
be made in duplicate showing location of all valves and 
hydrants, one set being kept in a fireproof place, and the 
other set kept convenient for instant inspection. Unless 
this is done, the project cannot be called complete. 
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Charging Water Works Construction Equipment 





The following notes from Water Works show the practice 
of the Water Department of three cities in handling charges 
for their construction equipment: 


New Bedford Charges Equipment to the Job.—We have 
two trenchers, a steam shovel, air compressors and a steam 
derrick. Any minor repairs that take place through the 
ordinary running are usually charged to the particular 
job on which the machine is working. For example, we 
bought this machine for an extension in laying a 40-in. 
pipe, and repairs were charged to that job. It has been 
working recently in some ditching work in connection with 
draining some of the swampy territory around the ponds. 
While that work is going on it is charged to that job, 
that is the ordinary small repairs. On any serious repairs, 
these equipments would be charged to account of tools, 
which account is included in our mains extension account. 


We have no back fillers and air compressors are charged 
on our tools account, because that is going from one short 
job to another. Our trenching machines, of course, are not 
used on short jobs. The repairs are usually charged to jobs 
on which they are working, when it is finished up or broken 
down.—Stephen H. Taylor, New Bedford, Mass. 


Plan at Youngstown, O0.—We have a plan for handling 
this particular item which I feel is rather complete, in so 
far as we have a department called “auxiliaries.” Auxiliary 
equipment is one branch of that department or system of 
accounting. In our auxiliary department expenses we have 
such operations as machinery, like the shop, garage or ‘auto- 
motive equipment and a division under the care and super- 
vision of a general, all-around mechanic, who is manager. 
This division is called construction equipment. In that de- 
partment we have our two trenchers, air compressor, back 
fillers, tractors, trailers, our special pipe handling truck and 
our truck crane. 





We considered for some time where to allocate the cost 
of maintenance and upkeep and how to distribute it equally 
among our various departments, which are main construc- 
tion, maintenance and service construction. 


Those three branches use our machinery. We have in 
addition a building construction division. We do all of our 
own contracting. Our expense, or rather the life of our 
machines, is estimated. We try to establish a rate based 
on the average life of such equipment. 


We have an hourly rate for all of our machines, which 
this auxiliary department calls construction equipment and 
which we charge into main construction, service or main- 
tenance. We are taking our compressor out on the road 
and charging $1.50 an hour to that job, which money is 
actually transferred on the books into our auxiliary equip- 
ment department. The $1.50 an hour price must absolutely 
support that machine. This department keeps its own 
costs. It has a system of cost and repairs in the opera- 
tion of this machinery. This money goes back to the de- 
partment and is placed to the credit of that machine at 
the end of five years, if it is correct to estimate the life 
of an air compressor at five years, a trenching machine 
at five, and a back filler at three. We attempt at the end 
of those periods to have money enough in those funds to 
replace the equipment. In that way we have continuously 
kept up an assortment of equipment, our additions to equip- 
ment being out of a surplus which we accumulate. 


To determine this rate is quite a problem. We have been 
doing it now for three years and we found we made too 
little charge in our estimate. On the other hand, we felt 
that we should get $2.50 an hour from one of our depart- 
ments for the operation of our tren¢hing machine, and 
later found that that was too much. Because of the amount 
of available time and the low cost of that particular unit 
over the first two years, we were going to have in our treas- 
ury, by the end of a five-year period, enough money to buy 
turee or four more machines. 


We revised our rates downward. Every quarter we check 
up to get the rate per hour. We feel that at the end of 
those machines’ useful lives we will have enough money in 
t'e fund to make replacements as well as keep those ma- 
¢ ines in wonderful condition. The expense of operating 
tem is never charged to any one job. All departments 


pay the same for equipment and operation. Each depart- 
ment superintendent has to get his order in for construc- 
tion equipment in his turn so that he will have a machine 
when he wants it. 


We do all of our own construction work, all of our service 
installation, every bit of our building and small construc- 
tion jobs, even to the repaving of streets. We have only 
one timekeeper, an accountant, and he has no trouble at 
all handling this detail of cost accounting. It really comes 
from the source on our daily time reports, which are turned 
in by the head of the department for these men. There is 
absolutely no excessive overhead or costs in keeping this 
system. It is convenient and has paid well for its time 
and trouble. 


The problem of picks, shovels and other small tools is 
rather difficult. We have felt that to equip tool boxes with 
the ordinary amount of tools for the job, making replace- 
ments by charging it to the job itself is a pretty good plan. 
If the tool is lost on a job, certainly the cost of that re- 
placement, say of a shovel, pick, lantern or whatever it is, 
should be charged to that particular job. Those things do 
not all wear out at once, they are being continually re- 
placed so that we can charge such equipment into miscel- 
laneous cost of doing a certain job. Our storekeeper has 
a job in that. A man cannot requisition a dozen new picks 
and shovels and get away with it in our department. If he 
tries such a thing there is some question and we refer his 
requisition back to his supervisor. That supervisor cer- 
tainly has more tools laid away in the tool room some- 
where which are charged to his department. 


We do not let a tool out on a job without a requisition. 
If a man wants as many as five lanterns he can requisi- 
tion them from the storeroom. If he wants two dozen it 
is up to his supervisor or he may provide those from other 
jobs. We aim at all times to avoid a surplus of tools from 
the division. Just as many as they need and no more. 
Of course, they have some from the blacksmith’s shop, but 
we try to charge that to replacement of lost and worn-out 
tools, not to the job.—M. C. Kinder, Youngstown, O. 


How Charges are Handled at Cleveland, O.—We charge 
a good deal to capital account. We have a great number 
of trucks and passenger cars. We carry the operation of 
these machines, trucks and so forth on the books against 
the maintenance and operation account. The operation is 
separate from the maintenance, and on our large construc- 
tion jobs, a certain rate, depending on the size of the truck, 
is charged against that particular job as rental. On the 
smaller jobs in that connection we charge it to the con- 
sumer. We have smaller trucks with a rental charge per 
hour against that particular job, so that the rental charge 
we get on all the trucks will very nearly offset the main- 
tenance and operation of these trucks. On the passenger 
cars, of course, we do not attempt to allocate any of the 
expense to the job itself, as supervision is charged as a 
maintenance or operation item of automobiles. We have 
a certain amount each year, based on our previous expense, 
as to what our budget must cover the following year, so 
we get into the job on trucking a fair charge for the use 
of machines. 


The man in charge of the trucking division does no work 
with any trucks unless he gets a requisition from the de- 

artment wishing to use that truck. Of course, if there 
18 a pick-up job or a half dozen pick-up jobs, about all one 
can do is charge an estimated amount, including the time 
going to the station, picking up things from two or three 
different plants, and allocate that time and charge on the 
requisition. But that does not apply as much to the con- 
struction end as to the operation of small pick-up jobs. 


All of our machines are classified. There has been a 
division started to take care of and find the actual cost 
for operation and maintenance of each machine. Numbers 
are put on each truck and on the passenger cars, instead 
of putting on speedometers, and a daily record of the gas 
and oil and everything that goes into the particular truck 
or passenger car is kept, so that within probably a year’s 
time we shall have valuable data as to what the operation 
and maintenance of those cars are.—Mr. King, Cleveland, O. 
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Frost Penetration in City Streets 


From an Article in Water Works, July, 1926, by Scotland G. “4 
land, General Manager, Clarksburg Water Board, Clarksburg, W. 


Frost Penetration and Depth to Which Mains and Services Are 
Laid in City Streets 


Lowest Depth of 


Frost Penetration 


in City Streets 
During the 25 
Years, Ending 


Name of State 
or Province 
and City 
Alberta, Can. 

SN cai ccccecessineahicnienctie 13 (kt. 


March, 1926 
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Haverhill. 
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Brocton....... 
Fall River... ied 
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ft. 10 in. 


ES Tn 
Gloucester . 


Dept to Which Mains 
and Services Are 
Laid in City Streets 
(1926) 


8 ft. in loam, 10 ft. in 
gravel. 

8% ft. trench for mains; 
7 ft. trench for services. 


9 ft. cover. 
7% ft. cover. 


51% ft. cover. 
4 ft. cover. 
61% ft. cover. 
5 ft. cover. 


6 ft. trench. 


\%, ft. cover. 
ou, ft. Sane. 
ft. cover 


rnw-~ 
PPIs 


7 ft. cover. 
4% ft. cover. 
4% ft. cover. 


4 ft. cover. 

4 ft. cover. 

8 ft. 8 in. cover. 

3 ft. trench. 

Mains 24 ft. cover; serv- 
ices 2 ft. cover. 

4 ft. cover. 


5 ft. trench. 

Mains, 4% ft. cover ; serv- 
ices 3% ft. cover. 

514 ft. cover. 

314 ft. to 5 ft. trench. 


Mains 5 ft. cover; serv- 
ices 414 ft. cover. 

Mains 5 ft. cover; serv- 
ices 3% ft. cover. 

51% ft. cover. 

41, ft. cover. 

51% ft. trench. 

5 ft. cover. 

4\% ft. cover. 


514 ft. cover. 
6 ft. cover. 

6 ft. trench. 
5 ft. cover. 

5 ft. cover. 

6 ft. cover. 
51% ft. cover. 
4 ft. cover. 


3 to 314 ft. cover. 
3 ft. cover. 
2% ft. cover. 


5 ft. cover. 
5% ft. cover. 
5 to 5% ft. cover 


3 ft. cover. 

Mains 3% ft. to 4 ft. 
cover; services 31% ft. 
cover. 


6 ft. cover. 

6 to 7 ft. trench. 

6 ft. cover. 

5 to 51% ft. cover. 

5 ft. cover. 

5 ft. cover. 

5 ft. cover. 

5 ft. cover. 

Mains 4% ft.; services 5 
ft., 4%4 ft. cover. 

414 ft. cover. 

4 to 5 ft. cover. 

Mains 5 ft. cover; serv- 
ices 514 ft. cover. 


Lowest Depth of 
Frost Penetration 
in City Streets 
During the 25 
Years, Ending 


Name of State 
or Province 





and City March, 1926 

Michigan. 

Battle Creek.. e & 

|” eee 5 ft. 

TEE ene ER 5% ft 
Minnesota. 

eB ienccnseseticicsacenesnices 11 ft 

BRP N ID siaiaiciasssieanachaecteinnsoiiicet 9 ft 

Re Ee ET 





Jackson Miss...... 6 ins. 

Kansas City, Mo 2% ft. 
Montana. 

TREES 

Butte........... 

| TI 









Omaha, Nebrask 


New Jersey 
TET 
Jersey City. 
Trenton....... 
Elizabeth... 
Camden.......... 
Sante Fe, N. 


New York. 








Glen Falls..... 
Gloversville... = 
| SRS 








te  : ae 1 ft. 3in. 
Bismark, N. D... 


Ohio. 








Cincinnati... pit 
ERS 


Pennsylvania. 


a ae 
rie 





I aii issccessisinteiiists 
Pittsburgh... 
Allentown..... 





Harrisburg... 
SORMSUO WN. ....<.<.cncecconsceecees 
, Se 








Rhode Island. 


RR TER 7 &. 
I is cnciciincanneh * sanicesonennen 


Salt Lake City, Utah....... & &. 
Montpelier, Vt - 
Richmond, Va 








Washington. 


5% ft. 
1% ft. 


Spokane 
II snonctspokcentuterecdiacossins 
Seattle 








West Virginia. 
Wellsburg. 


EET OTD 3 ft. 
Bluefield 2% ft. 








Parkersburg...................... 
Charleston........ 
New Martinsville 








Wisconsin. 


IR i sticessscacnctocaeienibiienes 
Sy ee 


Milwaukee 





Depth to Which Mains 
and Services Are 
Laid in City Streets 
(1926 


5 ft. cover. 

Mains 5 to 6 ft. cover; 
services 5 ft. cover. 

8 ft. trench. 


Mains 61% to 7% ft. cover; 
services 714 ft. cover. 

Mains 8 ft. to Axis of 
pipe ; services 9 ft. cover. 

2 ft. cover. 

4 ft. cover. 

Mains 314 ft. to 12 ft.; 
services 5 ft. 


61% ft. cover. 
51% ft. cover. 
51% ft. cover. 
41% ft. cover. 


41% ft. cover. 
4 ft. cover. 
3% ft. cover. 
3% ft. cover. 
3 ft. cover. 
5 ft. cover. 


5% ft. trench, 

41% ft. cover. 

4 ft. cover. 

Mains 6 ft. trench; serv- 
ices 514 ft. trench. 

5 ft. cover. 

5 to 6 ft. cover. 

4% to 6 ft. cover. 
4 ft. cover. 

Mains 2% ft. trench; 
services 2 ft. trench. 

7 ft. cover. 

5 ft. cover. 


4 ft. cover. 

314 ft. cover. 

6 ft. cover. 

Mains 4 ft. cover; serv- 
ices 314 ft. cover. 

314 ft. cover. 

Mains 51% ft. cover; serv- 
ices 5 ft. cover. 


6 ft. cover. 
Mains 4% ft. cover ; serv- 
ices 31% ft. cover. 

4 ft. cover. 

4 ft. cover. 

314 ft. cover. 

3 ft. cover. 

3 ft. cover. 

3 ft cover. 

6 ft. cover. 


6 ft. cover. 

Mains 4 ft. 8 in. to center 
of pipe; services 4 ft. 6 
in. 

4 ft. cover. 

514 ft. cover. 

Mains 4 ft. cover; serv- 
ices 2% ft. cover. 


41% ft. cover. 
21% ft. cover. 
Mains 4 ft.; services 2 ft. 


Aly, ft. cover. 

3 ft. cover. 

4 ft. cover. 

4 ft. cover for mains; 
services 2% ft. cover. 

3 to 6 ft. cover. 

3 ft. cover. 

3 ft. cover. 


6 ft. cover. 

Mains 6 to 7 ft. cover; 
services 514 to 6% ft. 
cover. 

6 ft. cover. 

5% ft. cover. 

5 ft. cover. 














we 








McCLOSKEY TORCH COMPANY 


337 20th Street, Toledo, Ohio 
Manufacturers of Bomb Shell Torches 





Products: BoMB SHELL TORCHES. 


McCloskey Bomb Shell Torches are posi- 
tively the best danger signal made. They 
are unbreakable, leak-proof, efficient, ve- 


liable, safe. 


Are equipped with Cyclone burner and 
wick ready for instant use. Our cyclone 
burner which affords greater protection 
under all weather conditions also effects = 
a great saving in fuel and wicks. Torches 

now being used without Cyclone burners can be equipped 
with this wonderful burner by means of our adapter, 
shown below, making any torch now in use interchangeable. 


On gross-lot orders we equip our torches with a brass 





; i TRY THIS EXPERIMENT. | 
: i WwiTH YOUR TUERCH 72 


McCloskey Terches will burn from Satur- 
day night until Monday morning with 
just’ one filling. No barricading is nec- 
essary. 

McCloskey Bomb Shell Torches are made 
in two halves, of rolled and pickled deep 
drawn steel and welded together. Cast 
iron counterweight pressed in bottom 
absolutely 





prevents them from 


knocked over. 


being 
They are never stolen— 
being suitable for construction work 
only. Are enthusiastically endorsed by insurance and bond- 
ing companies as they have reduced accident claims nearly 


100 per cent because they remain lighted through the hard- 


est wind and rain storms. 


The No. 1 size, which is of 4 





nameplate, marked “Property cf, etc.,” free of charge. On 
smaller orders they will be furnished at cost. 


McCloskey Bomb Shell Torches are being used everywhere 
* by State and County Highway Departments, Railway, Gas 
and Telephone Companies and by all progressive contrac- 
tors and are being exported to all parts of the world. 





Cyclone Burner 


quart capacity, is made of U. S. Standard 13 gauge steel. 
The No. 2 size, which is of 3 quart capacity, is made of 
U. S. Standard 15 gauge steel. 


If ycur dealer does not handle torches write us, and we 
will supply you direct, as you cannot afford to be without 
this modern protection. 





Wick Holder 


Adapter for Earlier Models 











KALAMAZOO FOUNDRY & MACHINE COMPANY 
580 East Main Street, Kalamazoo, Mich. 


Kalamazoo Trenching Braces 





Products: KALAMAZOO TRENCHING BRACES WITH FORGED 
STEEL SCREWS. 
New List Subject to Discount 
Barrels of Heavy Steel Pipe 


NOTE: 
Our Pipe Barrels are Heavy Steel Pipe that will stand the 
necessary rough use and NOT SPLIT 


Regular Trench Brace 
1% inch Heavy Steel Pipe Barrels 
1% inch Steel Screw 


Style H 
Wrench 
FREE 
with every 
2 dozen 
Style H G 


Telegraph Length Extend Per Weight 
Code When Closed Safely Dozen Per Doz. 
a ee 1 ft. 3 in. 7 in. $24.88 130 lbs. 
| as 1 ft. 6 in. 10 in. 26.41 147 lbs. 
re . 1ft.9in. 10 in. 27.80 157 lbs. 
eee St. 10 in. 29.18 161 lbs. 
Hank............ 2 ft. 6 in. 10 in. 81.91 174 lbs. 
thei diaciihen cans 3 ft. 10 in. 34.65 197 lbs. 
SS es 3 ft. 6 in. 10 in. 37.40 215 lbs. 
TE ca caccssiatcns 4 ft. 10 in. 40.15 232 lbs. 
en For Mud Guard add... 6.00 39 lbs. 

Regular Heavy Trench Brace 
2 inch Heavy Steel Pipe Barrels 
1% inch Steel Screw Threaded 15 inches 
Extend Safely 13 inches 

Telegraph Length Price Weight 
Code When Closed Per Doz. Per Doz. 
Hepe..........-. 3 ft. $43.61 296 lbs. 
oe 3 ft. 6 in. 46.13 314 lbs. 
| 4 ft. 48.62 334 lbs. 
OS ees 4 ft. 6 in. 50.70 353 Ibs. 
ee 5 ft. 53.73 374 lbs. 
ae 5 ft. 6 in. 56.24 394 lbs. 
ae 6 ft. 58.76 413 lbs. 
I econ 6 ft. 6 in. 61.24 432 lbs. 
Guard......::-.... -For Mud Guard add........... 12.00 80 lbs. 

Ball and Socket Brace 
1% inch Heavy Steel Pipe Barrels 
1% inch Steel Screw 
Actual 

Telegraph Nominal Length Extend Price Weight 
Code Length Closed Safely Per Doz. Per Doz. 
OS ee 1ft.3in. 1ft. 4% in. - Tin. $31.24 161 lbs. 
Sace........... 1ft.6in. 1ft. 7% in. 10in. 32.64 178 lbs. 

Sade.......... 1ft.9in. 1ft.10%4 in. 10in. 83.94 185 lbs. 

Safe.......... 2 tt. 2ft. 1% in. 10in. 35.25 192 lbs. 

eee 2ft.6in. 2ft. 7% in. 10in. 37.87 210 lbs. 

Bahe.......... 3 ft 38ft. 1% in. 10in. 40.47 226 lbs. 

ae 8ft.6in. 3ft. 7% in. 10in. 43.07 245 lbs. 

Sake.......... 4 ft. 4ft. 1%in. 10in. 45.69 264 lbs. 

Guard........ For Mud Guard add.................... 6.00 39 lbs. 


| 





eel 


Ball and Socket Heavy Brace 


2 inch Heavy Steel Pipe Barrels 


Style S 

Wrench 

FREE 
with every 
2 dozen 
Style S G 


1% inch Steel Screw Threaded 14 inches 
Extend Safely 12 inches 


Telegraph Nominal 
Code Length 

ee 3 ft. 
Some........... 3 ft. Gin. 
Sele............. 4 ft. 
Seke............ 4 ft. 6 in. 
a 5 ft. 
BA a sictidcend 5 ft. 6 in. 
eae 6 ft. 
i aisnsinitiin 6 ft. 6in. 





Actual Length 


Closed 


3 ft. 2% in. 
3 ft. 8% in. 


4 ft. 2% in. 


4 ft. 8% in. 


5 ft. 2% in. 
5 ft. 8% in. 
6 ft. 2% in. 


6 ft. 814 in. 
Guard.......... For Mud Guard add............ e 


Kalamazoo Timber Brace Fittings 


Tele- 
graph Screw Extend 
Code Inches Timber Safely 
a 1% 4x4 10 in. 
ee 1% 4x4 10 in. 
Co 14% 4x4 12 in. 
oo. a 1% 6x 6 12 in. 
(yes 1% 6x 6 12 in. 
Tratn. .......:. 1% 8x 8 12 in. 
: 2) 1% 8x10 12 in. 


Style T Braces are suitable for use in any width trench ex- 
They are especially useful in wide 
Making the screws, as we do, of stiff steel, 
and bracing the caps as in our larger sizes, makes these 
Braces most desirable for heavy and severe service. Cutting 
thread in cap makes these so that they may be safely 


cept the narrowest. 
excavations. 


Price Weight 
Per Doz. Per Doz. 
$52.07 323 lbs. 
54.57 343 Ibs. 
57.08 364 lbs. 
59.57 385 lbs. 
62.08 405 lbs. 
64.57 425 lbs. 
67.08 444 lbs. 
69.59 464 lbs. 
12.00 80 Ibs. 
Style T 
Price 
Per. Doz. 

Plain Weight 
Swivel Per Doz. 
$24.80 142 lbs. 

Ball and 
Socket 
30.05 173 lbs. 
40.91 215 lbs. 
47.83 300 Ibs. 
59.13 375 lbs. 
66.37 430 lbs. 
69.58 460 lbs. 


extended within two inches of length of thread on screw. 








Ce ee oe. 








WEMLINGER, INC. 


Steel Sheet Piling Specialists 





ail . - 
Main Office: 149 Broadway, New York 
BRANCHES 
Richmond, 204 N. Jefferson St. Boston, 31 State St. Chicago, 228 N. LaSalle St. 








Products: STEEL SHEET PILING. Cor- 
RUGATED, ROLLED. 


fact, it is often driven and pulled 
without special equipment. Because 
of the short interlocking clips the 
sections are not frozen together by 
hardened soil. This saves needless 
expense in pulling. 


Nearly a quarter-century of special- 
ized experience in this line. Expert 
advice and prompt service. 

Wien: an canton Se NEE Sh WN Labor: Wemlinger Corrugated sheet- 
ing is light and easily handled. The 
short clips, whereby the sections are 


soil and must be kept free from water, 
it is highly advisable to use Wem- 
linger Corrugated Steel Sheet Piling 
rather than wooden sheeting. The 








corrugated steel sheets overlap and fit 
together closely, producing a tight in- 
terlock. Yet the short locking clip 
makes instal- 
lation com- 


paratively 





easy. Con- 
§ tractors who 
have used Wemlinger Sheeting for 
cofferdams or other wet excavation 








made interlocking, permit sidewise, in- 
terlock. The saving in labor is im- 
portant. 





express complete satisfaction with it. 
, . Standard Makes: Besides Corrugated 


Space: In storage, or in Sheeting we supply rolled 
transit from one job to an- SPPASLSIVS steel sheet piling in all sizes 
other, Wemlinger Corrugated and quantity. 


Steel Sheet Piling is economical of space. When piled up, Wai) 
the corrugated sections fit each other. i 


Re-Use: “We must have used our Corrugated sheeting 
at least 100 times,” writes 
one contractor. While Wem- 
linger Corrugated Steel Sheet 





Piling may be used for per- 
manent installations, its tem- 





porary use is an important 











economy because of the great 














number of times it can be 











driven and pulled. 





For Certain Kinds of Exca- 
Guarantee: If used, Steel 
Piliag is furnished by us, the 
same is inspected at time of 
loading by one of cur repre- 
sentatives; we guarantee the 
same to be in first class con- 
dition. 


vation: If your business in- 
volves the use of sheet piling, 
Wemlinger Corrugated sheet- 
ing should be a part of your 
permanent equipment. In any 
case it will pay you to write 











for information. If possible, Rented: By the month for 
temporary installations. 

Please state the nature of the work you have to do. 

Leased: At fixed price for 


duration of job. 





Dr'ving and Pulling: Although Wemlinger Corrugated 
Sheeting is light, it is also tough and with proper care Sold and Purchased: Any 
ca’ be driven by hand, air or steam without damage. In quantity, anywhere. 
























































































































































































































































36 MUNICIPAL NEWS AND WATER WORKS—DATA SECTION 
eR, e oe e e 
Tables for Friction of Water in Pipes 
Loss oF HEAD IN FEET DUE TO FRICTION PeR 100 FEET OF 15-YEAR-OLD SMOOTH CAST IRON PIPE 
From Standard of Hydraulic Society 
Y Inch Y Inch 3% Inch Y% Inch 34 Inch 1 Inch 14% Inch 1% Inch 2 Inch 21% Inch 3 Inch 
Gal Pipe Pipe Pipe Pipe Pipe Pipe Pipe Pipe Pipe Pipe Pipe 
per 
Min. 
Vel. | Fric.| Vel. | Fric.| Vel. | Fric. | Vel. | Fric. | Vel. | Fric. | Vel. | Fric. | Vel. | Fric. | Vel. | Fric. | Vel. | Fric. | Vel. | Fric. | Vel. | Fric. 
1 15.60 | 121 | 3.08 28 1.67 6.4] 1.05 2.1 
2 6.16 | 103 | 3.35 23.3} 2.10 7.41 1.20 1.9 
3 5.02 | 49.0] 3.16 | 15.8] 1.80 4.1] 1.12 1.26 
4 5.76 84.0] 4.21 27.0} 2.41 7.0} 1.49 2.14] 0.86 0.57] 0.63 0.26 
5 7.20 | 126.0] 5.26 41.0] 3.01 10.5] 1.86 3.25] 1.07 0.84] 0.79 0.40 
10 10.52 | 147.0] 6.02 | 38.0] 3.72 | 11.7 2.14 3.05] 1.57 1.43] 1.02 0.50} 0.65 | 0.17] 0.45; 0.07 
15 9.02 80.0] 5.60 | 25.0 3.2 6.50} 2.36 3.0 1.53 1.08} 0.98 | 0.36] 0.68 0.15 
20 12.03 | 136.0] 7.44 | 42.0 4.29 | 11.1 3.15 5.2 2.04 1.82] 1.3] 0.61 | 0.91 | 0.25 
25 9.30 | 64.0 5.36 | 16.6 3.94 7.8 2.55 2.73} 1.63 | 0.92] 1.13 | 0.38 
30 11.15 | 89.0 | 6.43 | 23.5 | 4.72 | 11.0 | 3.06 | 3.84] 1.96 | 1.29] 1.36] 0.54 
35 13.02 |119.0 | 7.51 | 31.2 | 5.51 | 14.7 | 3.57] 5.1 | 229] 1.72] 1.59] 0.71 
40 14.88 |152.0 | 8.58 | 40.0 | 6.3 18.8 | 4.08 6.6 | 261 | 2.20] 182] 0.91 
45 9.65 | 50 7.08 | 23.2 4.60 8.2 2.94 | 2.80] 2.05 1.15 
50 10.72 | 60 7.87 | 28.4 5.11 9.9 3.27 3.32 | 2.27 1.38 
70 15.01 |113 11.02 | 53.0 | 7.15 | 18.4 | 4.58 | 6.21] 3.18 | 2.57 
15 11.80 | 60.0 | 7.66 | 20.9 | 5.01 | 7.1 3.4 3.05 
100 15.74 |102 10.21 | 35.8 6.54 | 12.0 4.54 |} 4.96 
120 18.89 |143 12.25 | 50.0 7.84 | 16.8 5.45 | 7.0 
125 12.75 | 54 8.16 | 18.2 5.67 | 7.6 
150 15.32 | 76.0 | 9.80 | 25.5 | 68 | 10.5 
175 17.85 |102 11.3 | 33.8 7.94 | 14.0 
200 20.4 {129 13.07 | 43.1 9.08 | 17.8 
225 14.71 | 54.3 [10.2 | 22.3 
250 16.3 | 66 11.32 | 27.2 
270 12.25 | 31.3 
275 12:50 | 32.5 
$00 13.62 | 38.0 
Vel. = Velocity [t. per second. Fric. = Friction Head in Feet. 
Loss OF HEAD IN FEET DUE TO FRICTION, PER 100 FEET OF 15-YEAR-OLD ORDINARY CAST IRON PIPE 
24 Inch 80 Inch 36 Inch 42 Inch 24 Inch 30 Inch 36 Inch 42 Inch 48 Inch 
Gals. Pipe Pipe Pipe Pipe Gals. Pipe Pipe Pipe Pipe Pipe 
per —— ee ; 
Min. Min. 
Vel. | Fric Vel. | Fric. | Vel. | Fric.]| Vel. | Fric. Vel Fric. Vel. Fric Vel. Fric, Vel. Fric. Vel. Fric. 
13000 9.22 1.63 5.91 0.54 4.10 0.22 3.00 0.10 
13500 9.60 1.75 6.13 0.58 4.27 0.24 3.12 0.11 
14000 9.95 1.87 6.36 0.63 4.43 0.26 3.23 0.12 
14500 | 10.3 2.00 6.61 0.68 4.59 0.27 3.35 0.13 2.57 0.06 
15000 | 10.63 2.12 6.81 0.72 4.76 0.29 3.47 0.14 2.66 0.07 
2000 | 1.42 | 0.05 
2500 | 1.77 | 0.07 16000 | 11.38 2.40 7.36 0.83 5.05 0.33 3.71 0.15 2.87 0.08 
3000 | 2.13 | 0.10 17000 | 12.09 2.70 7.78 0.91 5.36 0.37 3.94 9.17 3.02 0.09 
18000 | 12.76 2.97 8.18 1.00 5.67 0.41 4.16 0.19 3.19 0.10 
$500 | 2.49 | 0.14 | 1.56 | 0.04 19000 | 13.50 3.26 8.66 1.11 6,00 0.45 4.40 0.21 3.37 0.11 
4000 | 2.85 | 0.18 | 1.81 | 0.06 20000 | 14.20 3.60 9.09 1.22 6.30 0.50 4.63 0.23 3.54 0.12 
4500 | 3.20 | 0.22 | 2.04 | 0.08 
5000 | 3.54 | 0.27 | 2.26 | 0.09 21000 | 14.90 3.96 9.54 1.34 6.62 0.55. 4.85 0.26 3.71 0.13 
5500 | 3.90 | 0.33 | 2.50 | 0.11 22000 10.0 1.47 6.93 0.60 5.10 0.28 3.90 0.14 
23000 10.45 1.59 7% 0.65 5.32 0.30 4.07 0.15 
6000 | 4.25 | 0.38 | 2.72 | 0.13 | 1.90 | 0.05 24000 10.90 1.71 7.54 0.70 5.55 0.32 4.26 0.17 
6500 | 4.61 | 0.45 | 2.95 | 0.15 | 2.05 | 0.06 25000 11.35 1.85 7.88 0.76 5.79 0.35 4.43 0.18 
7000 | 4.97 | 0.52 | 3.18 | 0.17 | 2.21 | 0.07 
7500 | 5.82 | 0.59 | 3.42 | 0.20 | 2.37 | 0.08 26000 11.80 1.97 8.20 0.82 6.03 0.38 4.61 0.20 
8000 | 5.68 | 0.66 | 3.63 | 0.22 | 2.53 | 0.09 7000 12.26 2.12 8.53 0.87 6.28 0.41 4.78 0.21 
28000 12.73 2.28 8.85 0.94 6.51 0.44 4.96 0.23 
8500 | 6.03 | 0.74 | 3.86 | 0.25 | 2.69 | 0.10 29000 9.17 1.00 6.71 0.47 5.14 0.24 
9000 | 6.35 | 0.81 | 4.08 | 0.27 | 2.84 | 0.11 30000 9.45 1.05 6.96 0.50 5.33 0.26 
9500 | 6.74 | 0.91 | 4.31 | 0.30 | 3.00 | 0.12 
10000 | 7.07 | 0.98 | 4.54 | 0.33 | 3.14 | 0.13 | 2.31 | 0.06 || 32000 10.10 1.19 7.42 0.56 5.67 0.29 
10500 | 7.45 | 1.10 | 4.76 | 0.37 | 3.26 | 0.14] 2.43 | 0.06 || 34000 10.75 1.33 7.88 0.63 6.03 0.33 
36000 } 11.38 1.49 8.32 0.70 6.39 0.37 
11000 | 7.80 | 1.20 | 5.00 | 0.40 | 3.46 | 0.16 | 2.55 | 0.07 || 38000 12.00 1.65 8.80 0.77 6.75 0.40 
11500 | 8.16 | 1.29] 5.21 | 0.43 | 3.62 | 0.18 | 2.65 | 0.08 || 40000 12.62 1.81 9.28 0.85 7.11 0.44 
12000 | 8.50 | 1.40 | 5.44 | 0.47 | 3.77 | 0.19 | 2.77 | 0.09 
12500 | 8.86 | 1.52 | 5.67 | 0.51 | 3.94 | 0.21 | 2.89 | 0.09 || 42000 | 13.25 1.99 9.75 0.93 7.45 0.49 
Vel. = Velocity ft. per second. Fric. = Friction Head in Feet. 
FRICTION OF WATER IN 90° ELBOWS AND EQUIVALENT NUMBER OF FEET STRAIGHT PIPE 
Size of Elbow, Inches sassesteacseseavereresenessnes ey 30 | os | # | 48 PRM ON NUNN ig sacs cco nscan sence voaeeewasapnman dens ated | %|% 3% 
Friction Equivalent Feet Straight Pipe 80 100 120 | 140 | 160 Friction Equivalent Feet SEA NE ee ioe ease ne | 2 3 4 
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Tables for Friction of Water in Pipes 


From Standard of Hydraulic Society 


Loss OF HEAD IN FEET DUE TO FRICTION, PER 100 FEET OF 15-YEAR-OLD ORDINARY CAST IRON PIPE 




























































































Gal 4 Inch Pipe 5 Inch Pipe 6 Inch Pipe 8 Inch Pipe 10 Inch Pipe 12 Inch Pipe 14 Inch Pipe 15 Inch Pipe 16 Inch Pipe 20 Inch Pipe 
per —_—_—___——_ eo 
Min. | vel, | Fric. | Vel. | Fric. | Vel. | Fric. | Vel. | Fric. | Vel. | Fric. | Vel. | Fric. | Vel. | Fric. | Vel. | Fric. | Vel. | Fric. | Vel. | Fric. 
40 1.02 0.22 
45 1.17 0.28 
50 1.28 0.34 
70 1.79 0.63 1.14 0.21 
75 1.92 0.73 1.22 0.24 
100 2.55 1.22 1.63 0.41 1,14 0.14 | 
120 3.06 1.71 1.96 0.58 1.42 0.25 | 
125 3.19 1.86 2.04 0.64 1.48 0.28 | | 
150 3.84 2.55 2.45 0.88 1.71 0.32 | | 
175 4.45 3.44 2.86 1.18 2.00 0.48 | 
200 5.11 4.40 3.27 1.48 2.28 0.62 | | 
225 5.77 5.45 3.67 1.86 2.57 0.74 | 
250 6.40 6.72 4.08 2.24 2.80 0.92 1.60 0.22 | | 
270 6.90 7.70 4.42 2.60 3.03 1.13 1.70 0.25 
275 | 7.03| 7.99] 4.50] 2.72] 3.06 | 1.15] 1.73 | 0.27 | 
300 7.66 | 9.30] 4.90] 3.14] 340] 1.29] 1.90 0.32 } | 
350 8.90 | 12.32 5.72 4.19 3.98 1.75 2.20 0.42 | 
400 10.21 | 16.00 6.54 5.40 4.54 2.21 2.60 0.54 
450 11.50 | 19.80 7.35 6.70 5.12 2.65 2.92 0.68 1.80 0.21 
470 12.10 | 22.40 7.70 7.22 5.49 2.90 3.07 0.75 1.92 0.24 
475 12.20 | 22.96 7.76 7.42 5.55 2.95 3.10 0.76 1.94 0.25 
500 12.77 | 24.00 8.17 8.12 5.60 3.30 3.20 0.82 2.04 0.28 1.42 0.11 
550 aon ie 8.99 9.60 6.16 3.93 3.52 0.97 2.25 0.33 1.57 0.14 
600 . ° 9.80 | 11.30 6.72 4.70 3.84 1.14 2.46 0.39 1.71 0.15 
650 i Z 10.62 | 13.20 7.28 5.40 4.16 1.34 2.66 0.46 1.85 0.19 1.37 0.09 
700 cRURY Ge 11.44 | 15.10 | 7.84 | 6.20] 4.46 1.54 2.86 0.52 2.00 0.22 1.47 0.10 
750 Seem ‘ 12.26 | 17.20 8.50 7.00 4.80 1.74 3.06 0.59 2.13 0.24 1.58 0.11 
800 sane ‘ wares eas 9.08 8.00 5.12 1.97 3.28 0.67 3.27 0.27 1.68 0.13 
850 wines > 9.58 8.95 5.48 2.28 3.48 0.75 2.41 0.31 1.79 0.14 
900 Mae ; 10.30 | 10.11 5.75 2.46 3.68 0.83 2.56 0.34 1.89 0.16 
950 wean 7 10.72 | 10.80 6.06 2.87 3.88 0.91 2.70 0.38 2.00 0.18 1.7 0.12 
1000 onan P 11.32 | 12.04 6.40 3.02 4.08 1.01 2.84 0.41 2.10 0.19 1.82 0.14 
1050 new . 11.90 | 13.30 6.70 3.21 4.29 1.09 2.98 0.44 2.20 0.22 1.91 0.16 
1100 coos ° 12.50 | 14.31 7.03 3.51 4.50 1.20 3.13 0.49 2.31 0.23 2.00 0.17 
1150 cooe . 12.95 | 15.60 7.35 3.84 4.71 1.34 3.27 0.53 2.42 0.2 2.09 0.18 
1200 cove ° 13.52 | 16.69 7.67 4.15 4.91 1.46 3.41 0.57 2.52 0.26 2.18 0.19 
1250 eee e 14.10 | 18.50 8.00 4.45 5.11 1.51 3.55 0.62 2.63 0.29 2.2 0.20 1.99 0.15 
1500 rates oA nee ... | 9.60 6.27 6.10 2.09 4.20 0.85 3.15 0.39 2.73 0.28 2.39 0.21 
2000 i. 12.70 | 10.71 8.10 3.65 5.60 1.43 4.2 0.66 3.64 0.54 3.19 0.39 
2500 i ake mide 10.10 5.33 7.00 2.28 5.25 1.01 4.55 0.72 3.99 0.56 
3000 ease e 12.10 7.80 3 3.15 6.30 1.47 5.46 1.12 4.79 0.80 3.08 0.27 
3500 eae | 14.10 | 10.08 4.10 7.35 1.81 6.37 1.43 5.59 1.04 3.59 0.35 
4000 ENG, oe i) 5.32 8.40 2.47 7.28 1.85 6.38 1.34 4.10 0.45 
4200 naan ‘ 6.00 8.82 2.80 7.64 2.08 6.72 1.45 4.32 0.50 
4500 ae, Ee 6.90 9.45 3.22 8.19 2.23 7.20 1.65 4.62 0.56 
000 nee r 8.40 10.50 3.92 9.10 2.78 7.96 2.02 5.13 0.68 
5500 eee ie wea 11.55 4.65 | 10.01 3.30 8.78 2.39 5.64 0.82 
6000 whee: 12.60 5.50 10.92 3.90 9.56 2.60 6.15 0.9% 
6500 ee 13.65 6.45 | 11.83 4.55 | 10.36 3.32 6.66 1.06 
7000 Sees 14.70 7.45 12.74 5.08 11.12 3.68 7.18 1.28 
7200 eae aoe 13.10 5.45 | 11.50 3.% 7.38 1.35 
7500 oeee ate 13.65 5.90 11.95 4.28 7.66 1.45 
8000 eee es Ae Me: iy 8.17 1.63 
8500 ove 8.68 1.83 
9000 ane 9.20 2.04 
9500 9.70 2.23 
10000 sigiih ee Be a en meee ~ 4 ; aye 10.40 2.53 
Vel.—Velocity ft. per second. Fric.—Friction Head in Feet. 
T T ° Tea T r T I hs 
FRICTION OF WATER IN 90° ELBOWS AND EQUIVALENT NUMBER OF FEET STRAIGHT PIPE 
From Standard of Hydraulic Society 
Size of Elbow, Inches........++++++ssseeeseeeeee- | %|«|a | 1% | 136 | [2s] 3 | 4 | 5 | 6 | s | 0 | w2 | x | 16 | 20 
Friction Equivalent Feet Straight Pipe............. 5 | 6 | 6 8 | 8 | 8 11 15 16 18 18 | 24 | 30 40 | 54 | 5. 70 
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Example: 


Fraction of an inch 


Relative Carrying Capacities of Pipe Lines 


of Equal Smoothness 


Prepared by Emil L. Nuebling for the Reading Meter Repair Co. 






















Decimal of a foot 





Inches 









Decimal of a foot.................. 





Diameter! , | , | y, | ‘ ae 5 Pe 
6 4 | Vv, | | 1 1%} 1) 2 | 2% 
of Pipes | } | ° | | ad ) | + | a | 
26 l | l |348.81 
24 | | _(285.55 
22 T 2 1229.20 
: = | Hie: 23/181.02 
a | | | __[243.00/139.10 
16 | | | |371.60) 181.02) 103.62 
| yi Setete Meme. | _|316.23[154.05| 88.18 
14 | at | _|419.80|266.13|129.64| 74.21 
12 - : | _[285.55[181.02| 88.18] 50.48 
10 | i | __|316.23|181 02)114.76) 55.90) 32.00 
9 | | [243.00]139.10] 88.18] 42.96] 24.65 
8 | 371.60|181.02[103.62| 65.69] 32.00) 18.32 
7 | | [266.131129.64] | 74.21| 47.05] 22.92! 13.12 
Se aE | { _|181.02] 88.18[50.48| 32.00] 15.59|__ 8.92 
5 1316.23|114.76 55.90] 32.00) 20.29] 9.88] $.66 
4%/ | T2430] 88.18] 42.96] 24-65] 15.59] 7.59) 4.35 
4 | | |371.60)181.02] 65.69] 32,00] 18.32! of 5.66] 3.24 
3u, 1266. 13/129.64! 47.05] 22. ot 13.12) 8.32] 4.05] 2.32 
: |181.021 88.18 32.00] 15.59] 8.92[” 5.66] 2.76] 1.58 
245 316 231114.76! 55.90) 20.29, 988! 5. 66) 354! 1.75! 1.00 
: | /181.02] 65.69] 32.00[ 11,61] 5.66] 3. a 2.05] 1.007 
1%| ‘| 88.18) 32.00] 15.59] 5.66] 2.76] tu 1.00) 7 
14 1316.23) 55.90] 20.29, 9.88] 3.59, 1.75] 1.00) Ania) ete 
]181.02] 32.00] 11.61! 5.66! 2.05] — 1.00! a | ~ 
% | 88.18! 15.59] 5.66] 2.05] 1.00) . a | | 
¥ | 32.00! 5.66] 2.05! 1.007 — | a ee ] — 
¥, | 15.59! 2.76! 1.00) | | i ~ | | 
Y%| 5.66! 1.00 .. wo | ye | 
an 1.00) | 2 " | "t | | 
Diameter | | | | 
neler) a> | 14 15 | 16 18 | 20 | 22 | 24 | 26 | 28 
isl a Se ae Sot | Mm 
48 | 32.00] 21.77] 18.32] 15.59 11.61] 8.92) 7.03] 5.66] 4.63] 3.85 
16 28.77} 19.57]: 16.47] 14.02] 10.44] 8.02|  6.32| 5.09| 4.16] 3.46 
44 | 25.74[ 17.51] 14.71] 12.54) 9.34) 7.i°" 5.66] 4.55] 3.73] 3.10 
12 22.921 15.59] 13.12! 11.16! 8.32] 6.39} 5.04) 4.05] 3.32! 2.76 
10 20.291 13.80] 11.61] 9.88) 7.36] 5.66] 4.46) 3.59 2.94] 2.44 
38 17.84) 12.14] 10.21| 8.69, 6.48] 4.98} 3.92) 3.15] 2.58] 2.17 
% ~=6| 15.59] 10.607 8.92) 7.59] 5.66! 4.35] 3.43) 2.76! 2.26! 1.83 
34 | 13.511 9.19] 7.74] 6.58] 4.90] 3.77| 2.97| 2.39] 1.96] 1.62 
32 11.61! 7.90] 6.65! 5.66! 4.21] 3.241 2.55] 2.05] 1.68] 1.40 
> | ORS 6.72] 5.66] 4.81] 3.59] 2.76] 2.17] 1.75) 1.43] 1.19 
28 | 8.32) 5.66] 4.76] 4.05] 3.02) 2.32] 1.83] 1.47! 1.20] 1.00 
26 | 691! 4.70] 3.96[ 3.37) 2.51| 1.93] 1.52] 1.22] 1.00 
24 | «5.66] 3.85[ 3.24] 2.76! 2.05] 1.58] 1.24] 1.00) | 
22 [ 4.55! 3.10; 2.61] 2.22] 1.65] 1.27] 1.00] | | 
20 | 3.59! 2.44] 2.05] 1.75] 1.30] 1.00) | | | 
18 | 2.76! 1.83] 1.58} 1.34] 1.00} | | | 
i6 | 2.05] 1.40} 1.18! 1.00. | eo a 
BS bis ha ae ae ee ae ae 
4 | 1.47] 1.00]  .  .. | | | 
12 | 1.00; i | \ : | | | 


The foregoing tables will be found useful in pro- 
portioning distribution lines. 
To find how many one-half inch pipes 





























































































































re 3 | a | 4 | ay | 5 | 6 | 7/81] 94} 10 
18 | |498.83|371.60/285,55|181.02|123.13| 88,18] 65.69] 50.48 
46 ~ |448.48]334.09/256.73|162.75|110.70| 79.10] 59.06] 45.38 

~ 44 [| | ___|401.31]298.96|229.20]145.63] 99.29] 70,94] 52.85] 40.61 
42 |357.25|243.00|204.50|129.64| 88.18] 63.15] 47.05] 36.15 
10 ~ |316.23|235.57|181.02|114.76| 78.06] 55.90| 41.64) 32.00 
38 388.41/278.17|207.22|159.23|100.94| 68.66] 49.17| 36.63] 28.15 
36 339.30|243.00]181.02/139.10] 88.18] 59.98] 42.96] 32.00] 24.65 

~ 34 294.12|210.64|156.92|120.58| 76.44] 51.99] 37.24] 27.74] 21.32 
32 | |252.76|181.02|134.85]103.62| 65.69] 44.68] 32.00| 23.84] 18.32 
30 |316.23)215.10]154.05|114.76| 88.18] 55.90] 38.02| 27.23] 20.29| 15.59 
28 «+1266. 13) 181.02]129.64| 96.57] 74.21] 47.05] 32.00] 22.92] 17.07] 13.12 

26 |221.12/150.41|107.72] 80.24] 61.66] 39.09] 26.59|_ 19.04] 14.18] 10.90 
24 /181.02/123.13} 88.18] 65.69! 50.48] 32.00] 21.77] 15.59{ 11.61] 8.92 
22 |145.63! 99,29] 70.94] 52.85] 40.61] 25.74] 17.51| 12.54) 9.34] 7.18 
20 |114.76! 78.06] 55.90] 41.64] 32.00} 20.29] 13.80] 9.88] 7.36] 5.66 
“18 | 88.18) 59.98] 42.96] 32.00! 24.65] 15.59] 10.60[ 7.59] 5.66] 4.35 
16 | 65.69! 44.68] 32.00] 23.84] 18.32] 11.61] 7.90] 5.66] 4.21] 3.24 
15 | 55.90! 38.02| 27.23| 20.29| 15.59] 9.88] 6.72] 4.81] 3.59|_ 2.76 
14 | 47.05) 32.00; 22.92) 17.07 13.12[” 8.32| 5.66] 4.05 3.02[ 2.32 
12 | 32.00! 21.77; 15.59/ 11.61] 8.92] 5.66] 3.85] 2.76] 2.05] 1.58 
10 20.29] 13.80} 9.88] 7.36[ 5.66} 3.59, 2.44] 1.75] 1.30] 1.00 
9 | 15.59/ 10,60) 7.59} 5.66| 4.35) 2.76] 1.83] 1.34] 1.00) 

“8 | 11.61] 7.90] 5.66] 4.21] 3.24] 2.05] 1.40} 1.00} 
7 | 8.32) 5.66[ 4.05] 3.02] 2.32] 1.47|__ 1.00 | 
6 | 5.66! 3.85} 2.76] 2.05] 1.58] 1.00], 

5 3.59 2.44! 1.77{_ 1.30) 1.00) 

41,| 2.76) 1.83) 1.34) Loo; | | 

/ 2.05) 1.40{ 1.00, a: 

3} 1.47} 1.00 — ke . ee 

: 1.50 sl ae | ql | 

Diameter | 32 | 34 | 36 | 38] 40] 42 | 46 | 46) 48 

of Pipes | 30 32 | 34 | 36 | c 
48 | 3,24) 2.76) 2.37| 2.05| 1.80] 1.58] 1.40] 1.24] 1.11] 1.00 

46 | 2.91) 2.48; 2.13] 1.85] Lei] 1.42| 1 1.00 

44 | 2.61] 2.22; V9i| 165| 1.44) 1.27| 1.12] 1.00 is 

~ 42 | 2.32) 1.97| 1.70] 1.47|_ 1.28] 1.13) “T00) 

~~ 40° 2.05} 1.75) 1.50) 1.30] 1.14) 1.00) | 

38 | 18! 154) 1.32|_ 114] Too, | 

~ 36 | 1.58) 1.34] 115; Loo | | 

oe | tan oe eo ax» 

ai 1.18| ~ 1.00] | oe ioe | 

~ a ae a a coe ee ee 





can be supplied by a 4-in. line, follow down the %-in. 
vertical column to the number opposite 4-in. diameter 
of the first column, where the number 181.02 is found, 
which is the number of one-half inch lines that can be 
supplied by a 4-in. line. 


Example: 


To find how many 12-in. lines can be 


supplied by a 48-in. line, follow horizontally along the 
48-in. diameter of the first column, until you reach the 
12-in. vertical column, where the number 32 is found, 
which is the result desired. 


INCHES IN DECIMALS OF A FOOT 


















































| . 3/32 | % | fs | \% | fs | ¥ Ms % % % 
- —_ 0078 0104 C156 | .0208 | .0260 0313 | .0417 | .0521 .0625 | .0729 

/ ‘+ “eg hs an 5 6 7 8 9 10 1 
0833 | .1667 | .2500 | .3333 | .4167 | .5000 | .5833 | 6667 | .7500 | .8333 | .9167 
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Loss of Head Tables 


From Handbook American Cast Iron Pipe Co. 





LOSS OF HEAD IN PIPES BY FRICTION 


Loss of head by friction 1n each 109 feet in length of different diameters of pipe when discharging the following quantities of water 


per minute. 


(Pelton Water-wheel Co.) 









































Inside Diameter of Pipe in Inches 
Velocity 4 | 6 | 8 | 10 | 12 
in feet 
per Cubic Cubic Cubic Cubic Cubic 
second Loss feet Loss feet Loss feet Loss feet Loss feet 
of head per of head per of head per of head per of head per 
in feet minute | in feet minute in feet minute in feet minute in feet minute 
V h Q | h h h 
2.0 .593 10.4 .395 23.5 .296 41.9 237 65.4 198 94.2 
3.0 1.22 15.7 815 35.3 611 62.8 .488 98.2 407 141. 
4.0 2.05 20.9 Lae 47.1 1.027 83 7 .822 131. .685 188. 
5.0 3.08 26.2 2.05 58.9 1.54 105 1.23 163. 1.028 235. 
6.0 4.31 31.4 2.87 70.7 2.2 125 1.7 196., 1.43 283. 
7.0 S72 36.6 3 81 82.4 2.85 146 2.28 229. 1.91 330. 
| 
| 
14 16 | 20 24 30 
2.0 .169 128 147 167 119 262 .098 377 .079 589 
3.0 .349 192 303 251 245 393 .204 565 163 883 
4.0 .587 256 513 sao 410 523 .342 754 .273 1178 
5.0 .881 321 770 419 617 654 ols 942 411 1472 
6.0 1 229 385 1.076 502 861 785 tae 1131 .574 1767 
7.0 1.63 449 1 43 586 1.143 916 .953 1319 .762 2061 
































Example.—Given 200 feet head and 600 feet of 12-inch pipe, carrying 141 cubic feet of water per minute. To find effective head. 
In right-hand column, under 12-inch pipe, find 141 cubic feet; opposite this will be found the loss by friction in 100 feet length for this 
Multiply this by the number of hundred feet of pipe, which is 6, and we have 2.44 feet, which is the 


amount of water, which is .407 


loss of head. 


Therefore, the effective head is 200 minus 2.44 is 197.56 


Loss in pounds pressure per square inch by friction for each 100 feet of straight smooth pipe, discharging the stated quantities per minute 


FRICTION OF WATER IN PIPES 





SIZES OF PIPE 

















S 5 = Imp. 

1 . 1 pa ~ 

Gallons 1 in. | mh 2 in.| py [3 in | tin. |6 In. [8 in. [10 in. [12 in.|1 tin [16 in [ts in |20 in |24 in |30 in Gallons 

| | i — 

5 0.84] 0.12 A 
10 3 16] 0.47] 0.12 8 
15 6 98] 0.97] O 2% 1? 
20 12.3] 1.66) 0.42 1G 
25> 19.0] 2.62} 0.67) 0.21 20) 
30 27 5| 3.75) 0.91) O 30 25 
35 37 O| 5.05] 1.26] 0 42) 0.14 29 
40 18 0 | 6.52) 1.60) U.51) 0.17 33 
45 8.15} 2.01] 0.61] 0.27 37 
50 10.0 | 2.44] O 81] 0.35) 0.09 41 
75 22.4] 5.32] 1.80) 0.74) 0.21 62 
100 39.0.| 9.46] 3.20] 1 31] O 33) 0.05 83 
125 18.1 14.9 | 4 89} 1.99] 0.51] O 07 103 
150 21.2] 7.00) 2.85} 0.69} O 10] O 02 124 
175 28 1 | 9.46] 3.85} 0.95] O 14] 0 03 145 
200 37.5 |12.47] 5.02] 1.22] O 17] 0 04) 0 O1 166 
250 17.7 |19.66] 7.76] 1.89} O 26] O OG] CG O02 207 
300 28 .O6]11 20) 2.66} O 37} O O09} O O03}]0 005 249 
350 33 41115 .20] 3 65] 0.50] 0.11] O O5/0 O07} O04 290) 
400 12 96/19 50] 4 73] 0.65] O 15] O OG/O O10} O05] .001 332 
450 25.00] 6 O1] 0.81] 0 20] O O8]0.020] O08} 004 373 
500 30 80| 7 43] 0.96] 0 25] 0 O9}0 O41] O17] O09} 005 415 
600 9 54] 1 41] 0 39] 0 14/0 O70} O26] O14] 007 500 
700 14 32] 1 89! 0.47] 0.18]0 O80} 034] 017} O10} 002 583 
800 2.39] O 61] 6.2210.090] 045} 023) 012] 004 666 
900 2.60] 0 78] 0.27]0 110] .055} O28] O15] .008] .001 749 
1000 3 88] 0 94] 0.32]0 130] .062] 036] 020] .012] .005] .002 830 
1250 1 46] O 49/0.200] .091} 049} 028] .021] OO9] .003 1037 
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Interest and Annuity Tables 


From Handbook Cast Iron Pipe Publicity Bureau 









































































































































‘ al ~] yore al _ 
COMPOUND INTEREST TABLE ANNUITY TABLE 
Giving Value of $1 at End of Any Year, From 1 to 100 Giving Yearly Payments Required to Redeem $100 (Per Cent.) at 
End of Any Year, From 1 to 100 
-— —— 
Years} 4% 44% 5% SK4% 6% 64%% 7% | Years 24% 3% 34% 4% 44% 5% 6% 
y 045 1.050 1.0550 1.0600 1.0650 1.0700 1 100.00 100.00 | 100.00 | 100.00 | 100.00 | 100.00 
, 10816 10920 11028 1.1130 1.1236 1.1342 1.1449 2 49.38 49.26 49.14 49.02 48.90 48.78 48.54 
3 | 1.1249 1.1412 1.1576 1.1742 1.1910 1.2079 1.2250 3 32.51 32.36 32.19 32.03 31.88 31.72 31.41 
4] 1.1699 | 1.1925 | 1.2155 1.2388 1.2625 1.2865 1.3108 | 4 24.08 | 23.90 | 23.73 | 23.55 23.37 | 23.20 | 22.86 
5 | 1.2167 1.2462 1.2763 1.3070 1.3382 1.3701 1.4026 | 5 19.02 18.84 18.65 18.46 18.28 18.10 17.74 
6 | 1.2653 1.3023 1.3401 1.3788 1.4185 1.4591 1.5007 6 15.65 15.46 15.27 15.08 14.89 14.70 14.34 
7 | 1.3159 1.3609 1.4071 1.4547 1.5036 1.5540 1.6058 H 7 13.25 13.05 12.85 12.66 12.47 12.28 11.91 
8 | 1.3686 1.4221 1.4775 1.5347 1.5938 1.6550 1.7182 8 11.45 11.25 11.05 10.85 10.66 10.47 10.10 
9} 1.4233 1.4861 1.5513 1.6191 1.6895 1.7626 1.8385 | 9 10.05 9.84 9.64 9.45 9.26 9.07 
10 | 1.4802 1.5530 1.6289 1.7081 1.7908 1.8771 1.9672 10 8.93 8.72 8.52 8.33 8.14 7.95 7.59 
‘ 9 7103 1.898 1.9992 2.1049 | 11 8.01 7.81 7.61 7.42 7.23 7.04 6.68 
12 H e010 { 6959 117989 go12 2 oie 2.1291 2.2522 | 12 7.25 7.05 6.85 6.66 6.47 6.28 5.93 \ 
13 | 1.6651 1.7722 1.8856 2.0058 2.1329 2.2675 2.4098 | 13 6.60 6.40 6.21 6.01 5.83 5.65 5.30 
14 | 1.7317 1.8519 1.9799 2.1161 2.2609 2.4149 2.5785 14 6.05 5.85 5.66 5.47 5.28 5.10 4.76 
15 | 1.8009 1.9353 2.0789 2.2325 2.3966 2.5718 2.7590 15 5.58 5.38 5.18 4.99 4.81 4.63 4.30 
16 | 1.8730 2.0224 2.1829 2.3553 2.5404 2.7390 | 2.9522 16 5.16 4.96 4.77 4.58 4.40 4.23 3.90 
17 | 1.9479 | 2.1134 2.2920 2.4848 2.6928 2.9170 | 3.1588 17 4.79 4.60 4.40 4.22 4.04 3.87 54 
18 | 2.0258 2.2085 2.4066 2.6215 2.8543 3.1067 | 3.3799 18 4.47 4.27 4.08 3.90 3.72 3.55 3.24 
19 | 2.1068 2.3079 2.5270 2.7656 3.0256 3.3086 | 3.6165 19 4.18 3.98 3.79 3.61 3.44 3.27 2.96 
20 | 2.1911 2.4117 2.6533 2.9178 3.2071 | 3.5236 | 3.8697 | 20 3.91 3.72 3.54 3.36 3.19 3.02 2.72 
.2788 | 2.520 7860 3.0782 3.3996 3.7527 | 4.1406 21 3.68 3.49 3.30 3.13 2.96 2.80 2.50 
2 ; 3699 . 2 6337 50983 3.2475 3.6035 3.9966 | 4.4304 | 22 3.46 3.27 3.09 2.92 2.75 2.60 2.30 
23 2.4647 2.7522 3.0715 3.4262 3.8197 4.2564 4.7405 | 23 3.27 3.08 2.90 2.73 2.57 2.41 2.13 
24 2.5633 2.8760 3.2251 3.6146 4.0489 4.5331 | 5.0724 | 24 3.09 2.90 2.73 2.56 2.40 2.25 1.97 
25 | 2.6658 3.0054 3.3864 3.8134 4.2919 4.8277 | 5.4274 | 25 2.93 2.74 2.57 2.40 2.24 2.10 1.82 
26 | 2.7725 3.1407 3.5557 4.0231 4.5494 5.1415 | 5.8074 26 2.78 2.59 2.42 2.26 2.10 1.96 1.69 
| 27 2.8834 3.2820 3.7335 4.2444 4.8223 5.47587 6.2139 || 27 2.64 2.46 2.29 2.12 1.97 1.83 1.57 
| 28 2.9987 3.4297 3.9201 4.4778 5.1117 5.8316 6.64838 28 2.51 2.33 2.16 2.00 1.85 1.71 1.46 
29 | 3.1187 3.5840 4.1161 4.7241 5.4184 6.2107 7.1143 | 29 2.39 2.21 2.04 1.89 1.74 1.60 1.36 
30 | 3.2434 3.7453 4.3219 4.9840 5.7435 6.6144 7.6123 | 30 2.28 2.10 1.94 1.78 1.64 1.51 1.26 
31 3.3731 | 3.9139 4.5380 5.2581 6.0881 7.0443 8.1451 || 31 2.17 2.00. 1.84 1.69 1.54 1.41 1.18 
32 3.5081 4.0900 4.7649 5.5473 6.4534 7.5022 | 8.7153 32 2.08 1.90 1.74 1.60 1.46 1.33 1.10 
33 | 3.6484 4.2740 5.0032 5.8524 6.8406 7.9898 9.3253 33 1.99 1.82 1.66 1.51 1.37 1.25 1.03 
| 34] 3.7943 4.4064 5.2533 6.1742 7.2510 8.5092 9.9781 34 1.90 1.73 1.58 1.43 1.30 1.18 -96 
35 | 3.9461 4.6673 5.5160 6.5138 7.6861 9.0623 | 10.6766 35 1.82 1.65 1.50 1.36 1.23 1.11 90 
36 | 4.1039 4.8774 5.7918 6.8721 8.1473 9.6513 | 11.4239 36 1.75 1.58 1.43 1.29 1.16 1.04 8 
37 | 4.2681 5.0969 6.0814 7.2501 8.6361 10.2786 12.2236 37 1.67 1.51 1.36 1.22 1.10 98 79 
38 | 4.4388 | 5.3262 6.3855 7.6488 9.1543 | 10.9467 | 13.0793 38 1.61 1.45 1.30 1.16 1.04 93 74 
39 | 4.6164 5.5659 6.7048 8.0695 9.7035 | 11.6583 | 13.9948 39 1.54 1.38 1.24 1.11 99 -88 69 
40 | 4.8010 5.8164 7.0400 8.5133 | 10.2857 | 12.4161 14.9745 40 1.48 1.33 1.18 1.05 93 83 65 
41 | 4.9931 | 6.0781 7.3920 8.9815 | 10.9029 | 13.2231 16.0227 41 1.43 1.27 1.13 1.00 89 -78 61 
42 | 5.1928 | 6.3516 7.7616 9.4755 | 11.5570 | 14.0826 | 17.1443 42 1.37 1.22 1.08 95 -84 74 57 
43 | 5.4005 6.6374 8.1497 9.9967 | 12.2505 | 14.9980 | 18.3444 43 1.32 1.17 1.03 91 80 70 53 
44 | 5.6165 6.9361 8.5572 | 10.5465 | 12.9855 | 15.9729 | 19.6285 44 1.27 1.12 99 87 -76 66 .50 
45 | 5.8412 7.2482 8.9850 | 11.1266 | 13.7646 | 17.0111 21.0025 45 1.23 1.08 95 83 +72 63 47 
46 | 6.0748 7.5744 9.4343 | 11.7385 | 14.5905 | 18.1168 | 22.4726 46 1.18 1.04 91 .79 68 59 44 
47 | 6.3178 7.9153 9.9060 | 12.3841 15.4659 | 19.2944 | 24.0457 47 1.14 1.00 87 75 65 56 41 
48 | 6.5705 8.2715 | 10.4013 | 13.0653 | 16.3939 | 20.5485 | 25.7289 48 1.10 96 83 72 62 53 .39 
49 | 6.8333 8.6437 | 10.9213 | 13.7838 | 17.3775 | 21.8842 | 27.5299 4y 1.06 92 80 69 59 -50 37 
50 | 7.1067 9.0326 | 11.4674 | 14.5420 18.4202 23.3067 29.4570 ii = ny F no = = - my 
51 7.3910 9.4391 12.0408 | 15.3418] 19.5254 | 24.8216] 31.5190 D : : 5 : ‘ . 
52 | 7.6866] 9.8639 | 12.6428| 16.1856] 20.6969 | 26.4350| 33.7253 $2 96 -82 -70 -60 51 +43 30 
53 | 7.9941 | 10.3077 | 13.2749] 17.0758 | 21.9387 | 28.1533 | 36.0861 33 +93 -79 -67 57 48 Al -29 
54 | 8.3138 | 10.7716 | 13.9387 | 18.0149] 23.2550 | 29.9833] 38.6122 54 -89 -76 65 55 46 39 27 
55 | 8.6464] 11.2563 14.6356 | 19.0058 | 24.6503 | 31.9322] 41.3150 55 87 +73 62 52 44 37 25 
56 | 8.9922 | 11.7628 15.3674 | 20.0511 | 26.1293 | 34.0078} 44.2071 56 -84 71 -60 -50 42 35 24 
$7 | 9.3519 | 12.2922 16.1358 | 21.1539] 27.6971 | 36.2183] 47.3015 57 81 -68 57 48 -40 33 +22 
58 | 9.7260} 12.8455 | 16.9426] 22.3174] 29.3589 | 38.5725 | 50.6127 58 -78 66 55 -46 38 31 -21 
59 | 10.1150 | 13.4234 17.7897 | 23.5448 | 31.1205 | 41.0797] 54.1555 59 +76 -64 53 44 36 -30 -20 
60 | 10.5196 | 14.0274 18.6792 24.8398 32.9877 43.7498 57.9464 60 -74 61 51 -42 2§ -28 19 
61 | 10.9404 | 14.6586 19.6131 | 26.2060 | 34.9670 | 46.5936 | 62.0027 61 71 .59 49 40 .33 27 18 
62 | 11.3780 | 15.3183 20.5938 | 27.6473 | 37.0650 | 49.6222 | 66.3429 62 69 -57 47 39 31 -26 17 
63 | 11.8332 | 16.0076 21.6235 | 29.1679 | 39.2889 | 52.8476] 70.9869 63 .67 55 45 37 30 -24 16 
64 | 12.3065 | 16.7279 22.7047 | 30.7721 | 41.6462 | 56.2827] 75.9559 64 65 53 44 35 -29 23 15 
65 | 12.7987 | 17.4807 23.8399 | 32.4646 | 44.1450 | 59.9411] 81.2729 65 a hh} a 42 34 27 22 14 
66 | 13.3107 | 18.2673 25.0319 | 34.2501 | 46.7937 | 63.8372} 86.9620 66 61 -50 40 .32 26 21 13 
67 | 13.8431 | 19.0894 26.2835 | 36.1339 | 49.6013 | 67.9867 | 93.0493 67 59 48 39 31 a -20 12 
68 | 14.3968 | 19.9484 27.5977 | 38.1213 | 52.5774 | 72.4058 | 99.5627 68 57 46 .37 .30 24 19 12 
69 | 14.9727 | 20.8461 28.9775 | 40.2179 55.7320 | 77.1122 | 106.5321 69 56 45 .36 29 23 18 Al 
70 | 15.5716 | 21.7841 30.4264 | 42.4299 | 59.0759 | 82.1245 | 113.9894 70 54 43 35 .27 -22 17 10 
71 | 16.1945 | 22.7644 31.9477 | 44.7636 | 62.6205 | 87.4626 | 121.9686 71 52 42 .33 26 21 -16 10 
72 | 16.8423 | 23.7888 33.5451 | 47.2256] 66.3777 | 93.1476 | 130.5065 72 51 41 32 25 -20 AS .09 
73 | 17.5160 | 24.8593 35.2224 | 49.8230 | 70.3604 | 99.2022 | 139.6419 || 73 49 39 31 24 19 AS 09 
74 | 18.2166 | 25.9780 36.9835 52.5632 74.5820 | 105.6504 | 149.4168 || 74 48 38 .30 -23 -18 14 .08 
75 | 18.9453 | 27.1470 | 38.8327] 55.4542 | 79.0569 | 112.5176 | 159.8760 | 75 47 37 29 22 17 13 08 
76 | 19.7031 | 28.3686 | 40.7743 | 58.5042 | 83.8003 | 119.8313 | 171.0673 } 76 45 35 -28 21 16 13 07 
77 | 20.4912 | 29.6452 42.8130 | 61.7219 | 88.8284 | 127.6203 | 183.0421 || 77 44 34 -27 21 16 12 07 
78 | 21.3108 | 30.9792 44.9537 | 65.1166 | 94.1581 | 135.9156 | 195.8550 | 78 43 33 -26 20 15 11 06 
79 | 22.1633 | 32.3733 47.2014 | 68.6980 | 99.8075 | 144.7501 | 209.5648 || 79 41 32 35 19 14 ii 06 
80 | 23.0498 | 33.8301 49.5614 | 72.4764 | 105.7960 154.1589 | 224.2344 i 80 40 31 .24 18 14 10 06 
| } | 
81 | 23.9718 | 35.3525 §2.0395 76.4626 | 112.1438 | 164.1792 | 239.9308 81 39 30 -23 17 13 10 05 
|| 82 | 24.9307 | 36.9433 54.6415 80.6681 | 118.8724 | 174.8509 | 256.7260 | 82 38 29 -22 17 13 09 05 
|| 83 | 25.9279 | 38.6058 | 57.3736] 85.1048 | 126.0047 | 186.2162 | 274.6968 83 .37 .28 a 16 43 09 05 
||} 84 | 26.9650 | 40.3430 | 60.2422 89.7856 | 133.5650 | 198.3202 | 293.9255 84 .36 -27 -21 AS ll 08 .0S 
|} 85 | 28.0436 | 42.1585 | 63.2544} 94.7238 | 141.5789 | 211.2111 | 314.5003 85 35 26 -20 15 ll .08 .04 
|| 86 | 29.1653 | 44.0556 | 606.4171 99.9336 | 150.0736 | 224.9398 | 336.5154 86 34 .26 19 14 10 .08 04 
87 | 30.3320 | 46.0381 | 69.7379 | 105.4299 | 159.0781 | 239.5609 | 360.0714 87 33 .25 18 14 -10 .07 04 
88 | 31.5452 | 48.1098 | 73.2248 | 111.2286 | 168.6227 | 255.1323 | 385.2764 88 32 24 18 13 10 07 .04 
89 | 32.8071 | 50.2747 | 76.8861 | 117.3462 | 178.7401 | 271.7159 | 412.2458 || 89 31 23 17 13 09 .07 .03 
90 | 34.1193 | 52.5371 80.7304 | 123.8002 | 189.4645 | 289.3775 | 441.1030 || 90 30 23 17 12 .09 06 03 
91 35.4841 54.9013 84.7669 | 130.6092 | 200.8324 | 308.1870 | 471.9802 || 1 .30 .22 .16 12 .08 .06 03 
92 | 36.9035 | 57.3718 | 89.0052 | 137.7927 | 212.8823 | 328.2191 | 505.0188 92 "29 21 AS ll .08 .06 .03 
93 | 38.3796! 59.9536 | 93.4555 | 145.3713 | 225.6553 | 349.5534 | 540.3701 93 28 21 15 ll .08 OS 03 
94 | 39.9148 | 62.6515 | 98.1283 | 153.3667 | 239.1946 | 372.2744 | 578.1960 04 27 20 14 10 .07 05 .03 
95 | 41.5114 65.4708 | 103.0347 | 161.8019 | 253.5463 | 396.4722 | 618.6697 95 26 19 “14 10 07 05 02 
96 | 43.1718 | 68.4170 | 108.1864 | 170.7010 | 268.7590 | 422.2429 | 661.9766 9% "26 “19 "13 09 07 0S 02 
97 | 44.8987 | 71.4957 113.5957 | 180.0896 | 284.8846 | 449.6887 | 708.3150 97 “25 “18 “13 09 06 04 .02 
98 | 46.6947 | 74.7130 | 119.2755 | 189.9945 | 301.9776 | 478.9184 | 757.8970 | 98 “24 “18 "12 “09 06 04 02 
99 | 48.5625 | 78.0751 | 125.2393 | 200.4442 | 320.0963 | 510.0481 | 810.9498 | 99 “24 "17 "12 ‘08 06 04 02 
l 100 | 50.5049 81.5885 131.5013 | 211.4686 | 339.3021 | 543.2013 | 867.7163 | | 100 "23 "16 “12 “08 ‘06 04 02 
i | | | | 
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McWANE CAST IRON PIPE COMPANY 


General Offices and Foundries, Birmingham, Ala. 





District Sales Offices 
208 So. La Salle St. 
Chicago 


123 South Broad St. 
Philadelphia 


1807 Santa Fe Bldg. 
Dallas, Texas 


Pacific States Cast Iron Pipe Company 








Provo, Utah 
149 W. 2nd South St. 
Salt Lake City 


111 Sutter St. 
San Francisco 


417 So. Hill St. 267 Washington St. 
Los Angeles Portland 





McWane Cast 


Iron Pipe.—Mc- 
Wane Cast Iron 
Pipe is of bell 


and Spigot type, 
in standard 
lengths, sand 
cast, and manu- 
factured in mod- 
ern weights. It 
is distinguished 
by high transverse as well as tensile strength, and cuts 
and taps and ships particularly well, being a soft, dense- 
grained gray iron. 





Specifications—McWane Pipe is made of various weights 
and dimensions, according to the service and pressures for 
which it is designed. As Class 150 pressures are commonest 
used, the following table gives the McWane specifications 
for pipe for that maximum pressure . Those for pipe for 
higher pressures furnished on request. 


McWane Pipe, Class 150 Specifications and Dimensions 


Weicht 


Diameter in Inches Lengths, Thickness | 

wan. | ma rs Ext. in feet | inches per foot 

14% ~«*| 1.25 | Ams | 8s 25 4 

2 | 2. | 2.5 6 25 6 

3 | 3.031 | 3.656 6 312 11 

4 | 4.01 | 4.63 12 31 15 

6 6.15 | 6.91 | 16and 12 38 25 

8 8.22 9.06 16 42 37 
10 | 10.21 | 11.09 | 16 44 49 
12 12.08 | 13.19 16 .48 63 


The McWane Precalked 
Joint: As shown in 
Fig. 1, to the left, this 
Precalked Joint is fac- 
tory-made in the bells 
of McWane Pipe. It is 
a lead-and-jute joint 
with a self-tightening 
feature which prevents 
leakage under later 
settlement or move- 
ment of the line. 








Precalked Joints make 
it possible to lay Bell 
and Spigot McWane 
Pipe without use of 
lead-pot, or doing any yarning, melting, or pouring on 
the job. The Joint is made in the McWane foundries and 
merely finished in the user’s trenches—at “three times the 
speed for half the cost.” 





Structure of McWane Precalked Joint as 
Adapted to 114, 2, and 3 inch Sizes. 
1—Lead. 2—Jute. 3—Iron Wedges. 

4—Shoulder of Bell. 


zach Precalked Joint is uniformly and accurately made, 
arefully inspected, and delivered protected by wooden 
‘locks which preserve it until the pipe is put into service. 





yy gt 
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Unskilled labor can make tight joints easily 
and quickly with this Precalked Joint. 


Precalked Joint Fittings—exclusive with Mc- 
Wane—contribute largely also to the economy 
and speed of laying MecWane pipe. 


*Very Small Cast Iron Pipe: The smallest cast 
iron pipe being made in America is the Me- 
Wane 14-inch size. It, with the McWane 2 
and 3 inch, offers water works cflicials a small 
diameter pipe at a low cost per foot and lowest 
cost cf all per year. It has all the permanence and desir- 
able qualities of the larger cast iron mains, and makes 
possible a complete system of one enduring material and 
proven longevity. The Precalked Joints make it possible 
to lay McWane small cast iron pipe as rapidly and cheaply 
as steel pipe. 





Intermediate threaded joints, specially reinforced in the 
McWane types, make it possible also to ship the 2 and 3 
inch sizes, in carloads, in 18 foot laying lengths, without 
resort to welding. Field joints are Precalked lead-and-jute. 


Uses of Small Cast Iron Pipe: In addition to the salvage 
value of using McWane small cast iron pipe wherever per- 
ishable pipe is now being used for small-diameter tempo- 
rary lines, and taking it up te use elsewhere later, it has 
numerous advantages in the following fields: 
Services: A cast iron service is a trouble-free service. 
Larger capacity, practically endless life, and low cost per 
foot and per year distinguish it. McWane Bell Braces (see 
catalog) replace lead goosenecks with it if desired at fur- 
ther savings. Or two meters can be fed through one cast 
iron service, halving the pipe and trenching cost and mak- 
ing it lewer than steel pipe, in cost. 


arallel Mains: In outlying residential blocks and streets, 
much crossing under costly paving with services can be 
avoided by running a 2 or 3 inch McWane cast iron main 
in the parkway down the opposite side of the street from 
the large fire-protection main. Each side of the street then 
feeds from its own main, no paving is cut except once to 
the block for cross-connections, and circulation of water is 
better. The total cost is less than with one main and nu- 
merous longer services crossing the street to each lot. 


Gelf Courses: Permanent irrigating systems for golf 
courses, park lawns, cemeteries, etc., are being installed con- 
stantly of McWane cast iron pipe. Only McWane makes 
cast iron pipe small enough to furnish a complete installa- 
tion in one kind of pipe—from 114 inches up through 12 
inches. Low cost and freedom from future rust troubles 
are its advantages for such purposes. 


Special Pipe: A number of special types of pipe are also 
made by this company for use in filter plants, sewage dis- 
posal plants, condensers, high pressure gas mains, acid lines, 
etc. Full details and quotations gladly furnished on receipt 
of specificaticns and other details. 


Write for McWane catalog. 








INDEPENDENT CONCRETE PIPE COMPANY 
201 North West St., Indianapolis, Ind. 


Manufacturers of Reinforced Concrete Pipe 





Agencies and Branch Offices in Principal Cities 





Products: INDEPENDENT REINFORCED CONCRETE 


PIPE. 


The Manufacture of Independent Reinforced Con- 
crete Pipe: The manufacture of Independent Re- 
inforced Concrete Pipe is a simple process. It 
assures the best quality pipe and, by its very na- 
ture, makes inspection 
and close observation 
easy during every phase 
of the work. The repu- 
tation of this company 
has been built = on 
the uniformly excellent 
quality of its pipe. The 
company’s superintend- 
ents, therefore, are 
men who have a tradi- 
tion to uphold, and, be- 
ing responsible for the 
pipe manufactured on 
their respective proj- 
ects, take great pains 
to produce a_ high 


standard of pipe. the joint. 


Each project is handled 
as a unit in itself. A 
trained superintendent is sent into the territory, mixers, 
tools, forms, and other necessary articles of equipment are 
shipped to him. Labor, materials, and all other supplies, 
providing, of course, that they meet the specifications, are 
obtained locally, so that the manufacture of Independent 
Concrete Pipe temporary local 


Reinforced becomes a 


industry. 


The pipe is manufactured either directly along the trench 
In the latter instance, after 


line or in a central pipe yard. 


Independent Pipe are built to provide recesses to receive the mortar used in sealing 

A stiff mortar is trowled into the recess on the inside of the pipe through- 

out the lower half and into the recess on the outside of the pipe on the upper half 
of the circumference 


proper curing, the pipe is delivered along the trench 
line. 


The actual manufacture of Independent Concrete 
Pipe is in accord with the most highly approved 
and efficient methods for the manufacture of rein- 
forced concrete pipe under the field method. Build- 
ing equipment of the 
finest quality is used. 
Throughout the entire 
process the greatest 
care is exercised to see 
that each phase of the 
work is done carefully 
and satisfactorily 
thereby insuring a fin- 
ished product of Inde- 
pendent quality. 


‘ 


Anannat 


_ 


To further the care and 
efficiency of the work 
on each project, travel- 
ing supervisors, coming 
directly from the home 
office, visit each project 
at regular intervals to 
consult with the super- 
intendent in charge and 
to make any helpful suggestions or institute any corrective 
measures that may be needed. 


AAA 


Independent Concrete Pipe can be designed to carry any 
desired trench load, is easily placed in the ditch, permits 
immediate backfilling and, due to the smooth internal sur- 
face of the pipe, has a carrying capacity excelled by no 
competitive type of material. 


Independent Concrete Pipe is made in sizes from 24 to 108 


inches, inclusive. During the operating year 1927, the 


The installation of Independent Concrete Pipe at Niles, Illinois, shown above, portrays a difficult delivery, 


as well as the use of heavy equipment by the contractor. 


Note that the pipe is laid right up to the 


point where the trencher is at work 





Continued on Next Page 

























INDEPENDENT CONCRETE PIPE COMPANY 























verage size of pipe manufactured by this company was TABLE OF DIMENSIONS 
‘1 inches. Total Minimum Cross Number 
‘ ee . . —" Sectional Area of Circular of 
(he recessed joint of Independent Concrete Pipe gives it a Size |Wall Thickness Reinforcement per Foot Rings 
. . . >; 
listinet advantage over other types of sewer construction, ee _|___Length of Pipe 
nd this advantage is especially important when bad ground 24 in. | 3 in. .068 sq. in. 1 
+43 . . wr : ° . 27 in. 3 in. .O80 sq. in. 1 
conditions, such as wet, caving trenches, are encountered. 30 in. 334 in. ‘093 sq. in. 1 
‘he joint is so constructed that the recess for the sealing =. in. 3% | = += : 
° ° an 36 in. | . in. } 126 sq. in. 
if the pipe on the lower half is on the inside, and the recess 39 in. 4%in. | .146 sq. in. | 1 
: : : . 42 in. 4%) in. -153 sq. in. 1 
on the upper half is on the outside, or top. This permits = in, =| 4% in. ‘153 9q. in. | 1 
the pipe to be placed in narrow cuts, sometimes only a . | 4 = = - 2 
few inches wider than the pipe itself, and still gives access 60 in. | 6 in. .294 sq. in. 2 
= ‘ ° . A i 66 in. | 614 in .333 sq. in. y 
to the joint for quick sealing. This quick sealing is par- 72 in. i 361 sq. in. ‘ 
. . — 72; j Al2s ; 9 
ticularly advantageous in a trench containing water, where a - : _ m4 3 
frequently the water can be held back for only a short a in. 4 - = sq. - 2 
. baeie 96 in. | 2 in. .581 sq. in. 2 
time. Therefore, regardless of trench conditions, Independ- 102 in. 814 in. .610 sq. in. 2 
108 in. 9 in. .682 sq. in. 2 





ent Concrete Pipe is quickly and easily laid, with a tight, - Bia aS he = patra 
a <r P Sizes up to and including 72-inch are manufactured in 4-foot lengths, and above 
dependable joint assured, due to the fact that the joint 1s 72-inch, in 5-foot lengths. 
visible at all times in the sealing. 
QUANTITIES OF MATERIAL FOR ONE CUBIC YARD OF CONCRETE 
IN PLACE 


TABLE SHOWING DETAIL OF STEEL REINFORCEMENT IN (From Taylor & Thompson's ‘‘Concrete, Plain and Reinforced.”’) 
STANDARD INDEPENDENT CONCRETE PIPE a GREE i) LORE RA Ech SS 
Percentages of 





Voids in Broken Stone or Gravel 



























































Longitudinals Spaced 4 Inches; Cross Wires Number 14 Gauge Spaced 4 Inches Proportions | | eR tei gaerigtatapiossians 
(From American Steel & Wire Company’s ‘‘Engineer’s Handbook.’’) by Parts 50% 45% 40% 
ae: ~ | | Bbis.; Yas. |] Yas. png | Yds. |/Bbls.] Yas.] Yas. 
Total Ce- | Sand|Stone|} Ce- | Sand|Stone|} Ce- | Sand|Stone|| Ce- | Sand} Stone 
Number and Gauge of Sectional Effective ment | ment ment ment 
Wires, each Longitudinal Area Longitudinal | Approximate —— — } —— | | — SF — | ———_— | YF — | SF 
Style American Steel & Wire |Longitudinals} Sectional | Weight, lbs. 1 1’) 2 2.39 | 0.53 | 0.71 || 2.30] 0.51 |] 0.68 || 2.22) 0.49] 0.66 
Number ame. Steel Wire | Square Inches} Area Square | Per 100 l l'4| 3 201! 0.45] 0.89 || 1.91] 0.42] 0.85 || 1.83] 0.41] 0.81 
sauge | Per Foot | Inches Per | Square Feet 1 24 3 1.81 | 0.54 | 0.80 |] 1.74] 0.52] 0.77 || 1.67] 0.50] 0.74 
| Width — | Food Width | 1 2 312]| 1.69| 0.50} 0.88 |] 1.61} 0.48] 0.83 |] 1.54] 0.46] 0.80 
_—- SS ps »6 i i 2 4 1.58 | 0.47 | 0.94 1.51 | 0.45] 0.89 1.44| 0.43 | 0.85 
068 1—No. 8 gauge } .062 068 35 | 
O80 1— * 7 i | O74 O80 40 '; 2 11, 1.49 | 0.44 | 0.99 1.41} 0.42] 0.94 1.34 | 0.40] 0.89 
093 1— “* 6 . } -O87 .093 } 45 1 2 5 1.40 | 0.42] 1.04 1.33 | 0.39 | 0.98 1.26 | 0.37 | 0.93 
107 i" 5 * 101 .107 | 50 1 2'4| 3 1.65 | 0.61 | 0.73 1.59} 0.59] 0.71 1.53 | 0.57 | 0.68 
| 1 24%4| 3% 1.55 | 0.57] 0.80 || 1.48] 0.55] 0.77 1.42] 0.52] 0.74 
126 1— 4 5 | .120 .126 } 57 1 2)2) 4 1.46 | 0.54 | 0.87 1.39 | 0.51 | 0.82 1.33 | 0.49 | 0.79 
146 1— 3 $4 | .140 146 } 65 | 
153 1— * %&% inch 147 RS | 68 1 2" 4', 1.38 | 0.51 | 0.92 1.31 | 0.48] 0.87 1.25] 0.46] 0.83 
168 1—No. 2 gauge .162 .168 74 1 212 5 1.31 | 0.48 | 0.97 1.24] 0.46] 0.92 1.18] 0.44] 0.87 
| | 1 2) 6 1.18] 0.44] 1.05 1.12] 0.41] 1.00 1.06 | 0.39 | 0.94 
180 ~—* ¢@ * | 174 .180 | 78 1 3 | 4 1.35] 0.60} 0.80 |} 1.30] 0.58] 0.77 1.25] 0.56] 0.74 
208 2— * § a -202 .208 | 89 1 3 5 1.22] 0.54] 0.90 || 1.16] 0.52] 0.86 |] 1.1 0.49 | 0.82 
245 2— “ 4 - } -239 -245 | 103 | A 
267 3— * 6 ” | .261 -267 111 1 3 | 6 1.11 | 0.49} 0.99 ||{1.06 | 0.47] 0.943]| 1.01 | 0.45] 0.90 
1 =o | 7 1.02] 0.45} 1.06 |[,0.97 | 0.43] 1.01 0.92 | 0.41 | 0.95 
287 3— * 5% * 281 .287 | 119 1 4 | 6 0.99} 0.59} 0.88 || 0.95} 0.56] 0.84 || 0.91] 0.54] 0.81 
309 j— “ 5 = .303 309 | 128 1 4 7 0.92 | 0.54 | 0.95 0.88 | 0.52 | 0.91 0.83 | 0.49} O.86 
336 3— * 41 * .330 .336 138 1 4 8 | 0.86] 0.51 | 1.0264}| 0.81 | 0.48] 0.96 0.77 | 0.46} 0.91 
365 j— * 4 = 359 .365 149 7 acta ; : ; , 
} Use 50°% columns for broken stone screened to uniform size. Use 45°) columns 
395 9. * 346 | 389 395 160 for average conditions and for stone with dust screened out. Use 40°) columns 
—s a ee A aa —_ for gravel or mixed stone and gravel. 















View of a splendid line of 84-inch Independent pipe laid in shale rock at Clawson, Michigan. Notice how 
smoothly the pipe is laid in the curves 
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General Office: 





and Special Castings 








Manufacturers of Cast [ron Pipe—Bell and Spigot, Flange, Flexible Joint, High Pressure, 
Plain End and Threaded Fittings—Cast [ron Bell and Spigot or Flanged—Standard 
Municipal or Hydraulic—Standard or to Engineers’ Designs 






UNITED STATES CAST IRON PIPE & FOUNDRY COMPANY 


Burlington, N. J. 








Buffalo 
Dallas 


Philadelphia 
Birmingham 


Chicago 
Seattle 









SALES OFFICES: 
Cleveland 
Kansas City 


Los Angeles 


San Francisco 
Minneapolis 


New York 
Pittsburgh 
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deLavaud Centrifugally Cast Cast-Iron Pipe: Cast Iron Pipe 
is inherently so satisfactory for underground work that it 
has been claimed that much improvement was impossible. 
However, by the utilization of centrifugal force in the man- 
ufacture of pipe a method has been developed that produces 
pipe superior in many respects to that cast in sand molds. 


The method used by our company in making centrifugally 
cast pipe was invented by D. S. deLavaud, a Brazilian engi- 
neer, and was perfected commercially by our company. A 
metal mold is rotated horizontally and at the same time 
the molten metal is fed into the mold at a uniform rate 
of flow so that the rotary force throws the metal against 
the mold forming the pipe. This eliminates the use of all 
cores except the small core for forming the inside of the 
bell. The centrifugal force acting on the molten iron forces 
from the metal all impurities and gives it a very homo- 
geneous structure. 


A comparison cf the specifications for the two materials 
show that the metal from pipe cast in sand is required to 
withstand 20,000 lb. per square inch, as compared to 30,000 
lb. per inch for centrifugally cast metal. Actual 
tests show, that the deLavaud pipe will withstand 
a much greater ead than the 30,000 lb. per square inch 
required. 


square 
however, 


Qualities of deLavaud Pipe: deLavaud pipe has an even 
greater resistance to corrosion than sand cast pipe. 

It is cheaper to install, owing to its uniform lead space and 
self centering bell. 


It is easy to cut and tap. 


Its greater strength and uniform sections make it valuable 


for use for higher pressures. 


It lends itself particularly well to the use of sleeve joints, 
due to its smooth exterior and uniform circumference. 
deLavaud pipe is made to be used with standard fittings and 
specials. 

As the outside diameters of deLavaud pipe are the same 
as for sand cast pipe the reduction in thickness results in 
inside diameter and increased carrying capacity 


a larger 










which is further increased by the unusually smooth interior 
surface of deLavaud pipe. 
The method of manufacture of deLavaud cast iron pipe and 


the product itself have been approved by the Underwriters’ 
Laboratories of the National Board of Fire Underwriters. 
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A 8 (SEE NOTE) 
Dimensions and Weights of Standard Bell and Spigot deLavaud Pipe 
Class or ; Weight 
Nominal Maximum | Average Weight Per Foot 
Diameter Working | Thickness of Pipe Including 
Inc hes s Pressure | Pounds Bell 
reek ae Fe ee 175 14.6 
4 | 150 .34 200 16.6 
4 | 250 ae 215 17.9 
6 50 | 280 23.3 
6 150 36 310 25.8 
6 250 40 | 340 28.3 
8 50 36 410 34.2 
8 150 "38 435 36.3 
8 200 42 475 39.6 
8 250 46 515 42.9 
0 50 .39 540 45.0 
10 180 42 585 48.7 
10 200 .48 657 54.¢ 
10 250 52 705 58.7 
12 50 42 700 58.3 
12 150 46 765 63. Hf 
12 200 52 850 70. 
12 250 58 935 Te 
14 _ 50 44 848 70.7 
14 100 .50 931 74.6 
14 150 ae 1065 88.7 
14 200 62 | 1186 98-8 
16 50 45 1000 83.3 
16 100 oe 1135 94.6 
16 150 .60 1325 110.4 
16 200 .66 1442 120.1 
18 50 48 1190 99.2 
18 100 .56 1367 139.7 
18 150 .64 1579 131.6 
18 200 Py 1740 145.0 
20 50 .50 1381 115.0 
20 100 .59 1599 133.2 
20 150 .69 1904 158.7 
20 200 .76 2074 172.8 

















The nominal laying length is given as 12/0” but the actual laying length 
of full length pipe shown in the table above is 12/1”. 

Gas Pipe—for average gas installations we recommend Class 150 in diam- 
eters 4” to 12” inclusive and Class 100 pipe in diameters 14” to 20’’ in- 
clusive. 

Class 50 pipe are recommended for flow lines, drains, exhaust lines and 
other low pressure installations where frequent tapping is not required. 
All weights are approximate and are based on the nominal laying length 
of 12’0”. 

Pipe of heavier wall thickness than shown in the above table can be 
furnished if desired. 








Continued on Next Page 
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‘Veights of Standard Bell and Spigot deLavaud Pipe 18'0” Nominal 


Laying Length 


Table II 


Class or Maxi- 
mum Working 
Pressure 


| 


Nominal | 
Diameter, Inches 


Weight per Foot 
Including Bell 
4 50 254 14.1 

4 150 289 } 16.0 

4 250 orl i ie 


Weight of Pipe 
Pounds 





6 50 104 22. + 
6 150 448 25 
) 250 493 | 27. ¢ 


50 594 
150 629 
200 688 
250 747 


50 795 
150 849 
200 957 
250 1028 


50 1015 
150 1109 
200 1238 


250 1365 








Thickness same as in 12 ft. Pipe. 


Bell and Plain End Joints: 
equipped with bell and plain end joints similar to the Met- 
ropolitan Type of bell. 
place the end of one pipe in the bell of the next and slide 


Our deLavaud pipe is regularly 
In laying it is only necessary to 


it forward until it rides upon the taper and automatically 
centers itself. 


Once in place and calked in the usual manner these joints 
show unusual resistance to blowing out. In a recent test 
6-in. joints calked with lead withstood an average of 666 lb. 
per square inch pressure when the pipe were not restrained 


against longitudinal motion. 


In spite of their strength these joints are very flexible. A 
joint of this nature after calking was recently deflected until 
the sections of pipe were at an angle of 12° 56’ before 
failure. The equivalent radius of curvature for this deflec- 
tion is about 82 ft. These tests show that the new bell 
and plain end has all the advantages of the bell and spigot 
type. 


All things considered it is evident that deLavaud centrifu- 
gally cast cast-iron pipe is an ideal material for many 
installations and we believe it is only a question of time 
before this material will revolutionize the use of pipe in 


industry. 














‘he Anthony High Pressure Joint: deLavaud centrifugally 


ast pipe also comes equipped with the Anthony Joint. This 


joint remains absolutely tight under maximum pressures 
used for supply or distribution lines and provides for an 
unusual amount of flexibility. 


If desired, deLavaud Pipe can be shipped in 24 ft. lengths 
with a welded joint in the center of each length. Such an 
installation as this requires only 220 gaskets to the mile— 


only one quarter of the usual number. 
i: 














U. S. Cast Iron Pipe and Fittings: Cast Iron Pipe with 
bell and spigot joints has long been the standard for water 
supply and distribution lines. The flexibility of this type 
of installation makes it ideal under the exacting conditions 
of this service. All types of fittings are available for use 
with this pipe. For high pressure service bell and spigot 
pipe and fittings are equipped with lugs for bolting the 
joints together. 

Castings: Our facilities for handling municipal and hydrau- 
lic castings are exceptional. These castings vary in size 
from 1 lb. to 50 tons and can be finished in accordance with 


our standards or to your engineer’s designs. 


Numerous foundries advantageously located make it pos- 
sible for us to offer unusual service both. in manufacture 
and shipment. 
Flanged Pipe: In recent years, the tightness and strength 
of the flanged joint have become of value for many special 
purposes. Flanged pipe is very generally used in power 
stations and similar buildings, where pipe lines are well 
supported. The dimensions of flanges, drilling, etc., adopted 
as standard for all flanged pipe except that for gas, are 
those recently adopted by the Committee of Manufactur- 
ers and the American Society of Mechanical Engineers, and 


known as the “American Standard.” 


A handbook 


has recently been issued by the Cast Iron Pipe Research 


Handbook of Cast Iron Pipe for All Services: 


Association covering good engineering practice in laying 
This book also contains chapters on the 
We 
shall be glad to send a copy to any Engineer interested in 
Write us for “Handbook of Cast Iron Pipe.” 


Cast Iron Pipe. 


usual problems confronting users of this material. 


piping. 








Other Products: 
Pit-Cast pipe 
Flanged Pipe 
Flexible Joint Pipe 
Plain End Pipe 
Raised End Pipe 
Fittings 


Large Loam Cast- 
ings 


“Reduced” Fittings 


“Cutting-In” 
Specials 


R. D. WOOD & COMPANY 


400 Chestnut St., Philadelphia, Penna. 


IN BUSINESS CONTINUOUSLY SINCE 1803 
OLDEST PIPE MANUFACTURERS IN AMERICA 





CAST IRON PIPE 


FOR 
WATER—G AS—SEW AGE-CHEMICALS—FLUIDS 
TRADE MARK 


“SAN D-SPUN” 


REG. U. S. PAT. OFF. 
Cast Centrifugally in Heated Sand Molds—No Chill 
Molten Metal Under Pressure—Close Grained 
Inclusions—Gasses—Dross, etc., Forced Out 
Gradual Cooling Prevents Strains 
Increased Tensile Strength 
Elastic and Tough 
More Resistant to Sudden Shocks 
Easily Cut With Hammer and Chisel 
Standard Bells and Beads 


We Still Manufacture “Sand Cast” Pipe Now Known As “Pit-Cast” Pipe. 


Other Products: 


Automatic Gas 
Producers 


Blast Furnace Gas 
Washers 


Hydraulic Tools and 
Machinery 


Hydraulic Operating 
Valves 


General Machinery 


Machined Castings 


Works on Delaware River at Florence, New Jersey 


Plant Covers Over 50 Acres Where All Products Are Manu- 
factured. 

Shipments Can Be Made Direct From Our Own Wharves in 
Ocean Going Vessels. 





Continued on Next Page 
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siathews Fire Hydrants (Reg. U. S. Pat. Off.) are of par- 
tcularly substantial, simple construction, and of great econ- 
omy and flexibility. They are correctly designed to a funda- 
mentally sound principle and meet the most exacting 


demands of modern water works practice. 


The entire barrel, which contains all 
the working parts including 
VALVE SEATS, is removable through 
the sliding protection case without 
digging up or disturbing the ground. 
This brings practically the entire hy- 
drant above ground where the work- 
ing parts are visible and accessible. 
Repair work on the ground, particu- 
larly in cold or bad weather, is un- 
necessary. A spare barrel may be 
kept on hand to quickly replace the 
one requiring attention. 

Because of this feature, Mathews 
Hydrants which may be broken by 
automobiles, can be quickly replaced 
without the usual expense of excavat- 
ing or breaking the pavement. 


It is also possible to change both the 
number and the direction of the noz- 
zles without excavating or disturbing 





the ground. 


Change of Grade—There are several methods of raising 
the nozzle level of Mathews Hydrants. The methods used 


depends largely on local conditions. 


We can furnish an easily installed extension piece which 
is placed between the elbow and the: barrel or standpipe. 

Another method is to replace the entire barrel and pro- 
tection case with new ones of proper length—either longer 


or shorter as the case may be. 


Both the above methods require but a small amount of 
excavation. 


A Mathews Hydrant may also be raised without excavat- 
ing, by removing the barrel, placing an inexpensive exten- 
sion section on top of the casing and inserting a new barrel 
of proper length. 


The old barrel may be used on future extensions where the 
grade is normal. 


Mathews’ High Pressure Fire Hydrants: Designed along 
the lines of our Standard Mathews Hydrant, amply strong 


i) all its parts to withstand the severe service for which 


the ; 





it is intended. his Hydrant in actual service, has proven 
itself thoroughly reliable under the 
high pressure specified by Fire Engi- 
With 


this type of hydrant the valve which 


neers throughout the country. 


controls the water is most important 
—it must be reliable and easy to op- 
erate under extremely high working 
pressure. This has been accomplished 
by means of a simple but effective re- 
lief valve within the main valve, which 
opens with the first few turns of the 
wrench, permitting the water to enter 
the body of the hydrant, equalizing 


the pressure on the main valve. 


A few cities which are being success- 
fully served by Mathews High Pres- 
sure Fire Hydrants are—Atlantic 
City N. J.; Buffalo, N. Y.; Cleveland, 
Ohio; Toledo, Ohio; Winnipeg, Can- 


ada. 


“Wood” Gate Valves are designed to 
A. W. W. A. specifications. 
weight—fully 


They are 
exceptionally heavy 
bronze mounted and tested to three 


hundred pounds pressure. 


The features making these valves un- 
usually suited for severe underground 


service are: 


] 


Taper Seats—which insure tightness 
and easy operation. 


—— 

= 
—_ 
— 
—_ 
—~ 
—_ 
_ 
= 
- 
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Independent Revolving Dises—free to 
revolve and find a new seat each time 


the valve is operated, preventing un- 





equal wear and leakage. 


but 
properly designed, easy acting without secondary motion. 


One Piece Spreader—Simply, 


Unexcelled Simplicity—Only four internal parts—stem, 


spreader and two discs. No corners or pockets to accumu- 


late sediment and scale. ° 


R. D. Wood & Company are also prepared to quote on 
Foot Valves, Check Valves and Cast Iron Extension Valve 
Boxes, Hydraulically and Electrically Operated Gate Valves, 
Light Pressure Gate Valves, Intake Screens, Fish Traps, 
and miscellaneous Water Works Castings. 


Send for Catalogues and Descriptive Literature. 















CRANE CO. 


General Offices: Crane Building, 836 South Michigan Avenue, Chicago, Ill. 


Valves, Fittings, and Specialties for Any Pipe Line 





Works: Chicago, Bridgeport, Birmingham, Chattanooga, Trenton, Montreal, St. Johns, Que. 
National Exhibit Rooms: Chicago, New York, Atlantic City, San Francisco, Montreal 





BRANCHES 


Aberdeen, S. D. 
Aberdeen, Wash. 
Albany, N. Y. 
Albuquerque, N. Mex. 
Asheville, N. C. 
Atlanta, Ga. 

Atlantic City, N. J. 
Aurora, Il, 
Baltimore, Md. 


Columbus, Ohio 
Corpus Christie, Tex. 
Dallas, Tex. 
Davenport, Ia. 
Denver, Colo. 

Des Moines, Ia. 
Detroit, Mich. 
Duluth, Minn. 

East Chicago, Ind. 


Jersey City, N. J. 


Joliet, Ill. 
Kansas City, Mo. 
Knoxville, Tenn. 
Lexington, Ky. 
Lima, Ohio 
Little Rock, Ark. 
Long Beach, Cal. 
Los Angeles, Cal. 


Oakland, Cal. 
Ogden, Utah 


Oklahoma City, Okla. 


Omaha, Neb. 
Oshkosh, Wis. 
Pasadena, Cal. 
Philadelphia, Pa. 
Phoenix, Ariz. 
Pittsburgh, Pa. 


Savannah, Ga. 
Seattle, Wash. 
Shreveport, La. 
Sioux City, Ia. 
Sioux Falls, S. Dak. 
South Bend, Ind. 
Spokane, Wash. 
Springfield, Ill. 
Springfield, Mass. 


Springfield, Mo. 

St. Louis, Mo. 

St. Paul, Minn. 
Syracuse, N. Y. 
Tacoma, Wash. 
Tampa, Fla. 

Terre Haute, Ind. 
Trenton, N. J. 
Tucson, Ariz. 
Tulsa, Okla. 
Washington, D. C. 
West Palm Beach, Fla. 
White Plains, N. Y. 
Wichita, Kansas 
Wilkes-Barre, Pa. 
Winona, Minn. 
Younstown, Ohio 


Pocatello, Idaho 
Portland, Me. 


Macon, Ga. 
Madison, Wis. 
Mankato, Minn. Portland, Ore. 
Mason City, Ia. Providence, R. I. 
Memphis, Tenn. Pueblo, Col. 

Miami, Fla. Reading, Pa. 
Milwaukee, Wis. Reno, Nev. 
Minneapolis, Minn. Richmond, Va. 
Mobile, Ala. Rochester, N. Y. 
Muncie, Ind. Rockford, Ill. 
Muskogee, Okla. Sacramento, Cal. 
Newark, N. J. Salt Lake City, Utah 
New Haven, Conn. San Antonio, Texas 
New Orleans, La. San Bernardino, Cal. 
New York, N. Y. San Diego, Cal. 
Norfolk, Va. San Francisco, Cal. 
Norriston, Pa. Santa Ana, Cal. 


El Paso, Texas 
Evanston, Ill. 
Evansville, Ind. 
Fargo, N. D. 

Ft. Smith, Ark. 
Grand Island, Neb. 
Grand Junction, Colo. 
Grand Rapids, Mich. 
Great Falls, Mont. 
Greensboro, .N. C. 
Greenville, S. C. 
Harlingen, Texas 
Hartford, Conn. 
Hibbing, Minn. 
Hollywood, Cal. 
Houston, Texas 
Indianapolis, Ind. 
Jacksonville, Fla. 


Beaumont, Tex. 
Billings, Mont. 
Birmingham, Ala, 
Boston, Mass. 
Bridgeport, Conn, 
Brooklyn, N. Y. 
Buffalo, N. Y. 
Camden, N. J. 
Canton, Ohio 
Casper, Wyo. 
Cedar Rapids, Ia. 
Charleston, W. Va. 
Charlotte, N. C. 
Chattanooga, Tenn, 
Chicago, Ill. 
Cicero, Ill. 
Cincinnati, Ohio 
Cleveland, Ohio 





Santa Barbara, Cal. 

all materials made by Crane Co. for 

N E water works use, may promptly be se- 

cured by addressing the nearest one of 

the branches listed above. Or a letter to the General 

Office at 836 S. Michigan Ave., mentioning the piping 

materials in which you are interested, will bring com- 
prehensive descriptive literature. 


Products: VALVES, FITTINGS, AND SPE- 
CIALTIES FOR ANY PIPE LINE, WATER 
SOFTENER, ETC. 


The products shown on these two pages only hint at the 
wide range and extent of the Crane Co. line. More 
detailed information, specifications, and dimensions of 
any of the products shown, as well as similar data on 


No. 480% Double Disc Gate 


No. 791 Double Disc Gate No. 438 Wedge Gate 
Valve 


Valve Valve 


No. 4804, Double Disc Gate Valve: Spe- 
cificaily designed to meet the specifications 
of the American Water Works Association. 
Iron body, parallel seats, non-rising stem, 
hub ends. The dises always ride down to 
a tight, true position even under the most 
severe operating conditions. For water 
working pressures up to 175 pounds. Tested 
to 300 pounds hydraulic pressure. 


No. 791 Double Disc Gate No. 438 Wedge Gate Valve: 
Valve: Low pressure, non- Brass, non-rising stem, with a 
rising stem, with iron body, gland in the stuffing box. A 
brass trimmings, and brass standard, general service valve, 
stem. For water working in sizes from %4-inch to 38-inch, 
pressures up to 30 pounds. for steam working pressures up 
Made in sizes from 14 to 72 to 125 pounds. When wide open, 
inches, supplied with and these valves may be repacked 
without gear. while under pressure. 








CRANE CO. 





No. 373 Swing Check Valve 


No. 373 Swing Check Valve: Iron body, brass 
seat, with brass or leather faced disc. Can be 
used in horizontal position or for upward flow. 
In sizes from 2-inch to 30-inch. 16-inch and 
smaller for steam working pressures up to 125 
pounds; above 16-inch, 100 pounds. Water 
working pressures ratings are 40% higher up 
to 12-inch, and 20% higher for 14-inch and 
larger sizes. To order, this valve can be sup- 
plied with by-pass. 


No. 471 Wedge Gate Valve 


No. 471, Wedge Gate Valve: Iron 
body, brass trimmings, with a 
quick-opening sliding stem. Sup- 
plied with flanged or screwed ends. 
In sizes from 2-inch to 16-inch. 


hardest. 


No. 373, With Outside Lever and 
Weight 


No. 373, With Outside Lever 
and Weight: This check valve 
is especially adapted to serv- 
ice in connection with cen- 
trifugal pumps. The lever 
and weight feature seats the 
dise upon the slightest back- 
flow, thereby eliminating the 
shock which results with or- 
dinary check valves. 


No. 7 Many Purpose Globe 
Valve 


No. 7 Many Purpose Globe Valve: A screwed end . 4 
general utility valve of brass with renewable disc; |Stop Cock: Of brass, 
wheels, stuffing box nuts, and union bonnet rings 
of malleable iron to give strength where wear is 
When leaks occur, new dise can 


No. 525 Standard Flanger 
Elbow 


No. 525 Standard Flanged 
Elbow: Of cast iron, for 
steam working pressures up 
to 125 pounds, or water work- 
ing pressures 40% higher in 
12-inch and smaller size, and 
20% higher in 14-inch and 
larger. Supplied faced or 
faced and drilled, in sizes 
from 144-inch to 24-inch. 


PE 


we) 


No. 835 Corporation Stop 
Cock 


[No. 835 Corporation 


}with coarse thread 
for wood pipe mains. 


be In four sizes from 


-%-inch to 1-inch. 


For steam working pressures up to 
125 pounds; water working pres- 
sures 175 pounds for sizes 12-inch 
and smaller, 150 pounds for 14 and 
16-inch. 


Standard Brass Steam Elbow 


Standard Brass Steam Elbow: 


referred or specified. 


Of high 
vuality brass. For use where service con- 
itions dictate the use of this metal, as 
ell as installations in which brass pipe is 


quickly inserted, and the valve—when wide open 
—can be repacked while under pressure. In sizes 
from %-inch to 3-inch, for steam working pres- 
sures up to 150 pounds, and _ proportionately 
higher water working pressures. 


Unions and Union Fittings 


hydraulic pressure. 


Unions and Union Fittings: No. 519 union and No. 590 union 
elbow, both with female ends, are representative of a complete 
line, of malleable iron, with leakproof brass to iron seats, elimi- 


nating gaskets and readily taken apart. Tested to 250 pounds 








AMERICAN MANGANESE BRONZE COMPANY 
Main Office and Works: Holmesburg, Philadelphia, Pa. 


Metallurgical Engineers and Founders 





Cleveland: 508 Leader Bldg. Milwaukee: 428 Wisconsin Ave. Pittsburgh: 205 Oliver Bldg. Wyoming, Pa. New York: 225 Broadw: > 





Products: TURBINE RUNNERS, LARGE VALVES AND STEMS 
(FORGED OR CAST), VALVE OPERATING PARTS, SLUICE GATE 
ROLLER BEARINGS AND SLIDES, SHAFT CAPS, SCREWED AND 
FLANGED PIPE FITTINGS, EXPANSION JOINTS, LARGE NEEDLE 
POINT VALVES. 


We have had more than 20 years experience in producing 
high grade bronze products for Hydraulic installations, 
such as: Catskill Aqueduct, Arrow Rock Dam, Niagara 
Falls (Canadian and American), Hetch Hetchy, Southern 
California Edison, Los Angeles Light and Power, Elephant 
Butte Dam, New York State Barge Canal, Carolina Light 
and Power Company, Norwood Development, etc. 





Our Foundry is one of the largest and best equipped ex- One of the Many Bronze Turbine Ranners 
clusive Bronze Foundries in the United States, and is located Made by Us—Weight 16,500 Lbs. 


on the Main Line of the Penna. R. R. within the limits of we: 

Philadelphia. Complete Chemical and Physical Testing — 3 Principal A. M. B. Co. Metals used 
Laboratories as well as adequate machining facilities are 1. HY-TEN-SL BRONZE 

(Nos. 1 to 4) 

85,000 to 120,000 Ibs. T. S. 


We will furnish upon request our Valve Stem catalog and 2. S. M. B. MANG BRONZE 
75,000 lbs. T. S. 


ae . TURBINE RUNNER BRONZE 
ronzes. (Erosion Resisting’) 
80,000 lbs. T. S. 


available. 


also our literature on Hy-ten-sl Bronze, The Strongest of 


A. M. B. Bronze Shaft Cap with 30 Hydraulic Bronze Gate Valves and Flanged Fittings Supplied New York 
Board of Water Supply for Catskill Aqueduct 





















































GOLDEN-ANDERSON VALVE SPECIALTY COMPANY 






1386 Fulton Building, Pittsburgh, Pa. 


Automatic Cushioned Controlling Altitude Valves 





Products: 


CUSHIONED 


reservoirs, 


pipes, tanks, 


sign. Contain 


tanks. 


No metal-to-metal seats, no water hammer. 


GOLDEN-AN- 
DERSON AUTOMATIC 
CONTROL- 
LING ALTITUDE VALVES. 


“Always Cushioned in 
Closing and Opening.” 


1. They keep the water 

level constant in 
stand- 
etc., 
under all conditions. 


2. Very simple in de- 


floats or fixtures in- 
side or outside the 


3. A perfect cushion by water and air abso- 
lutely prevents water hammer, surges and 
broken mains. No metal-to-metal seats. 


4. Can be closed in three ways: by hand, auto- 
matically by water if a pipe breaks, and by 
electricity from distant points. 


or 





When desired, can be connected to work 
“both ways” on a single pipe line. 

“Made with Stop-Starter Attachments for 
Pumps.” 


Centrifugal 


All the annoyances of freezing are eliminated. 


May also be arranged to automatically close when a break 
occurs in the mains. When necessary they may be so con- 
nected as to “work both ways” on a single line of pipe. 
“No valves or fixtures inside.” “No fixtures outside of 


tanks.” Sizes to 24 inches. 
Hosts of references. “Every valve with an absolute 
guarantee.” 


“Heaviest Valves Made” 





x 


Golden-Anderson Pat. Cushioned Electric 
Water Service Valves. 


1. Give instant control of water distribu- 
tion from pumping station in case of 
fire. 


2. Open or close by electricity from dis- 
tant point—a.c. or d.c. circuits. Also 
close by hand. 

3. No waste of electricity. Current is on 

only few seconds. 


4. Cushioned in opening and closing. 


5. No water hammer, shock, sticking. 


surging or chattering. 





Golden-Anderson Pat. Automatic Cushioned 
Water Pressure Regulating Valves. 


1. Maintain a constant reduced pressure 
regardless of fluctuations on high pres- 
sure side. 

2. Perfectly cushioned by water and air. 
No metal-to-metal seats. 

3. The best valve made for maintaining a 
constant low pressure where consump- 
tion is continuous. 

4. Operates quickly or slowly as required 
—No attention necessary. 

5. Positively no hammering or sticking. rrseeon.? 
Sizes to 24 in. 


NAME 


AUTOMATIC 
CUSHIONED WAIT? FT 
vE 

















1. 

3. 
Most 
known. 

4. No metal-to-metal 
water hammer or shock. 


Golden-Anderson Pat. Automatic 
Cushioned Water Float Valves. 


Automatically maintain uniform 


water levels in tanks stand- 
pipes, ete. 
2. Instantly adjusted to operate 


quickly or slowly. 


Floats swivel to any angle— 
satisfactory float valves 


seats — No 


on 


Cushioned by water and air. 
sizes 4% to 24 in. 





Golden-Anderson Patented Automatic 
Cushioned Controlling Float Valve. 


1. Automatically maintains uniform 


level in heaters, tanks, ete. 


2, Air and water cushioned. 


a) 
Z 


metal-to-metal seats. 


4. No waste of water. 


or 


No water hammer or shock. 





6. Angle and Globe patterns to 24 in. 








ws 





Golden-Anderson Pat. Cushioned Water Re- 
lief Valves. 


1. Automatically relieve excess pressure. 


2. Prevent stress, strain and bursting of 
mains. 


3. Correct mechanical construction. 

4. Perfect air and water cushioning. 

5. No metal-to-metal seats. No hammer- 
ing or shocks. 

6. Angle and Globe patterns. 
24 in. 


Sizes 3 to 








Golden-Anderson Pat. Automatic 
Double Cushioned Check Valves. 


1. Especially adapted for water 
service. 


to 


For high or low pressure. 
3. Thoroughly 
chattering 
sticking. 


cushioned. No 
hammering or 


4. Globe or Angle patterns up 
to 24 in. 


5. Especially adapted for hy- 
draulic elevator service. 

















Cushioning is of vital importance. 


Safety demands perfect cushioning. 











52 MUNICIPAL NEWS AND WATER WORKS—DATA SECTION 





Water Taps by Whom Made and Costs 





Tne following interesting information on the installation 
of water taps and connections in the state of New York is 
taken from Water Works. A questionnaire was sent to vari- 
ous municipalities and from their replies the report was 
compiled. 

Who Pays for the Water Tap?—Fifty-eight municipal- 
ities reported that the consumer paid for the water tap and 
connections in their cities. Five cities reported that the 
consumer did not pay these costs. 

Albion reports that connections on mains only were made 
by the village, all other costs being paid by the consumer. 
At Cortland the property owner pays for the water tap 
and connections. Cohoes reported that the consumer pays 
for corporation cocks and tapping main, and that the con- 
sumer does the excavating and backfilling. At Illion the 
consumer pays for the water tap and connections and also 
the cost of making cuts in the street and repairing them. 
At Medina the consumer pays for the cost from residence 
to curb, while at North Tonawanda he pays for the tap 
only. At Ogdensburg the consumer pays the costs for 
installation from outer edge of sidewalk to house only. 
At Sherrill the consumer pays the largest part of the cost, 
while at Tarrytown he pays for tap only. At Seneca Falls 
the company brings the service as far as the curb, and 
the consumer pays for the balance of the work. At Sara- 
nac Lake the village furnishes the tap and the consumer 
pays for corporation and curb cocks. 


Who Does This Work?—Thirty-two cities reported that 
the municipality did the work of installing water taps and 
connections, while 12 cities reported that they didn’t do 
this work. Albion makes the tap, while Auburn makes the 
installation as far as the curb. Amsterdam does the work 
only when connections are in excess of 1 in.; smaller taps 
are done by plumbers. Binghamton does the work from 
main to curb, while Batavia makes the taps, the connec- 
tions being made by the property owner under supervision 
of the city. Cortland makes only large taps for fire pro- 
tection. Fulton and Gloversville do only the work to the 
curb. Ithaca taps main only. Kenmore, Little Falls, Mid- 
dletown, Mount Vernon, Newburgh, Rochester, Sherrill, 
Tonawanda and Waverly make the tap only. At Olean the 
city lets contract to lowest bidder and work is done under 
city inspector. Scotia makes the tap and furnishes the con- 
nections only. At Schenectady the city makes taps. 
Plumber gives 24 hours notice when trench will be opened 
in readiness for making tap. Plumber furnishes all mate- 
rial except corporation cock, curb cock and cock box. These 
are included in the charge for the tap. At Saranac Lake 
the municipality furnishes the labor and the consumer pays 
for the brass connections. Walden makes tap free of charge, 
but property owner does all excavation and pays for all 
material furnished. At Mechanicsville the work is done 
by the municipality. Any licensed plumber may do the 
work under the instructions of the commissioner of public 
works. 





Charges for Making Taps and Connections.—The replies 
to the question, “If the municipality does the work, what 
charge or charges does it make for making such water tap 
and connection?” are summarized as follows in the report: 

Albion—No charge for making tap. 

Auburn—Actual cost of work. 

Amsterdam—aActual cost. For excavation on dirt street 
a deposit of $10, practically all rebate; for excavation of 
good macadam a deposit of $20 cost charge; for excava- 
tion of brick and concrete a deposit of $5 for lineal foot, 
charges deducted from deposit. 

Binghamton—For *%4 in. tap, $22, and for 1 in. tap, $30. 
$10 extra for pavement cut. 

Batavia—For % in. tap, $3; for 1 in. tap, $3.50. All 
excavating and laying of service pipe done by and at 
expense of owner. 

Beacon—?2 in. tap, $2.50; %4 in., $3.00. 
tional taps, $1.50; sewer taps, $1.50. 

Buffalo—Bureau of Water installs all taps and makes all 
branch connections. Plumber is required to make applica- 
tion and payment for any taps required. In case of a 
connection larger than 3 in. he must make a deposit of a 
certain amount. After city’s work is done it either bills 
him for the difference or refunds any excess amount paid. 





Extra or addi- 


All excavating must be done by plumber or contractor. 
Foliowing are the charges for taps and deposits for con- 
nections: 


54 in., $4; % in., $5; 1 in., $7; 146 in., $10; 2 in., $15. 





Deposits: 

is Oe Soa esostleeennninnecnen $ 70 10 in. x 8i 
ie. & 4 Mh... ie a 12 in. x 8 i 
8 in. x 4 in... 16in.x 8i 
10 in. x 4 in... 20 in. x 8 i 
12 in. x 4 in.. 10 in. x 10 i 
16 in. x 4 in... 12 in. x 10 i 
20 in. x 4 in....... 16 in. x 10 i 
6 in. x 6 in... 20 in. x 10 i 
8 in. x 6 in.. 13 in. x 32 3 
10 in. x 6 in.. 16 in. x 12 i 
12 in. x 6 in... 26 in. x 12 
16 in. x 6 in... 20 in. x 16 i 
Se Cees ee emcees 





Cortland—Time and material costs 20 per cent. 


Corning— 
Cost of taps to eurb 
NS RR SRR eee eo Ae Ra Re RT AR TR AT Re EEN reo! $20.50 
27.00 Manifold 







, i eee oe 

i si sen ea 24.00 

Ya LE: 
> SE —_- 

2 in. tap from 4 in. aaa FF 
2 in. tap from 6 in 52.00 
3 in. tap from 4 in 54.00 
3 in. tap from 6 in 58.00 
4 in. tap from 4 in 60.00 
4 in. tap from 6 in 66.00 
6 in. tap from 6 in 84.00 
2 in. tap from 8 in 56.00 
4 in. tap from 8 in 70.00 
5 in. tap from 8 in 62.00 
6 in. tap from 8 in 110.00 


Cohoes—$5 for *%4 in. and $8 for 1 in. cock and tap. 

Catskill—Labor and material. 

Canandaigua—$5. 

Klmira—A *4 in. tap and service line from main to cellar 
costs the consumer $28 as a minimum charge for every- 
thing up to 40 ft. All distance over 40 ft. is paid for at 
the rate of $0.50 per foot. Pipe is laid 5% ft. deep. All 
other sizes of service are put in at cost, from main to 
cellar. When streets are about to be paved we lay % in. 
AAA lead pipe to the curb for every vacant lot. If for any 
reason a pavement has to be disturbed to make a connec- 
tion the consumer pays the pavement repairs as a part of 
the charge for the service. The charge for service from 
main to curb is in lieu of frontage tax. 

Fulton—A deposit of $15 is required before making tap. 
Actual cost of corporation, pipe, goose neck, curb stop and 
box are charged to consumer plus labor of putting same in. 
City does not dig or back fill trench. Difference between 
deposit of $15 and actual cost is refunded to consumer. 

Floral Park—It is necessary in the village to obtain a 
street permit. This must be taken out by a bonded plumber. 
Cost of the permit is $2.50 and the amount of $25 must 
be deposited. After street is put back in shape and after 
an inspection $10 is returned to the applicant and the other 
$15 retained by the village towards repairing such cuts 
in street. 

Freeport—'2 in. tap $7.50; 1 in. tap $10; two 1% in. taps, 
one excavation, $10; two 1 in. taps, one excavation, $15. 
This has nothing to do with street opening. Plumbers are 
bonded to replace streets, and this applies to all classes. 

Geneva—'2 in. tap $5.75; % in. tap $7.50; 1 in. tap and up 
$12; 1% in. $16; 6 in. $161.52 plus. City furnishes all 
materials and labor. 6 in. tap costs between $100 and $150. 

Gloversville—Cost. 

Hempstead—' in. tap $5.50; saddle $7.14; % in. tap 
$7; 45s in. tap $6; 1 in. tap $10. 

Hudson—City makes and furnishes tap for $6. 

Ithaca—*2 in. tap $2.60; %4 in. tap $2.75; 1 in. tap $3. 

Jamestown—City makes no charge for tapping the main 
and bringing the service to the curb cock located at side- 
walk line. This is furnished and installed by the munici- 
pality. Property owner carries the service into the build- 
ing from the curb cock at his own expense. 

Johnstown—When a permit is granted for water the city 
furnishes the service pipe, the curb cock and the corpora- 
tion cock, does all the work including excavation, back fill- 
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ng and repaving and furnishes all material up to and in- 
luding the curb cock box for the following charges: In 
npaved streets, 1% in. tap, $18; % in. tap, $21. In streets 
paved with cobble, macadam or bituminous macadam, 1% 
in. tap, $30; % in. tap, $34. In streets paved with con- 
crete or any pavement with a concrete foundation, % in. 
tap, $36; % in. tap, $40. 

Kenmore—Ii main is in the center of street, $5. If mains 
are on the side of street, $45. Note—The village lays on 
some streets, in fact on all new streets, mains on each side 
of street, and this $45 reimburses in part the cost of such 
additional expense, and agreed by all to the best for all 
concerned, doing away with the necessity of ripping up pave- 
ments for repairs. 

If street is to be paved, all water mains are run in to the 
curb, and a charge of $29 is made, where sewer and water 
is laid in one trench, a charge of $5 is made. 

Kingston—In order to insure the best material this de- 
partment furnishes the tapping outfit to the licensed plumber 
for which he pays the sum of $10. This includes one % in. 
corporation cock and bend; one % in. curb cock; one % in. 
solder nipple; one No. 2 service box (curb). This depart- 
ment does the tapping, which is included in the above 
amount—we require % in. AAA lead to be laid from the 
main to the curb line—this is also furnished by the con- 
sumer, also digging up and replacing pavement. 

Long Beach—This is according to size and location under 
ordinary conditions the prices are as follows: % in., $35; 
1 in., $45; 1% in., $65; 2 in., $75. Plus resurface charge 
on road openings. $1 per yard on brick roads; $3.50 per 
yard on asphalt and concrete. 

Little Falls—%% in., $2.75; 1 in., $3.20, includes corpora- 
tion cock, 2 in.-4 in., $18; 6 in., $22; 8 in., $26; 10 in., $30, 
does not include valve. The owner does excavation and 
replaces pavement at cost. 

Lancaster—$1. 

Mechanicsville—Property owner pays the plumber for all 
work after our inspection if satisfactory. 

Mount Vernon—The tapping fees are as follows: % in., 
$8.10; %4 in., $9.85; 1 in., $12.10. For this fee, the water 
department makes the tap on the main and inserts the 
corporation cock, and furnishes to the water consumer’s 
plumber the quarter bend for wiping on to the lead service 
pipe, and the curb cock and the curb box. All excavations 
for the service line are made by the consumer’s plumber. 

Medina—All water service is made to curb by water com- 
pany. From curb to residence by consumer. 

Mamaroneck—None other than usual street opening per- 
mit charges. Mineola—$9 for each tap; $3 for each street 
opening. 

Middletown—No charge. 

Newark—Cost plus 10 per cent. 

New Rochelle—Taps and service connection. When ap- 
plication is made for water the applicant shall report to 
the water company the name of a licensed plumber engaged 
to do his work. In case of each applicant the company 
reserves the right to name the size of tap to be inserted 
in the main. The service pipe from the main to the point 
where it enters private property will be furnished and 
owned by the water company, but the laying of the same 
and the balance of the service pipe, including all fixtures 
except the meter, shall be done to the satisfaction of the 
water company. All service pipes to be AA lead. The 
charge of tapping mains, and furnishing the necessary stop 
cocks, stop and waste cocks, and check valves which are 
essential to the safety and convenience of the consumer, 
will be as follows: 1% in., $10; 5% in., $12; 1 in., $18; 144 
in., $21; 1% in., $25; 2 in. or larger, $25. % in. AA lead 
service pipe to be connected to all % in. taps. % in. AA 
iead service pipe to be connected to all % in. taps. 

Niagara Falls—*4 in. connection, $2.50; 1 in. connection, 
“3. Consumer pays plumber to bring connection into prop- 
erty from tap on main. Larger size connections are made 
with sleeves and valves and the cost varies in accordance 
with amount of labor, ete. 

Newburgh—The service pipe from main to the house is 
iaid by the plumber. The curb faucet and curb box being 

urnished at cost ($8.75) by this department. A charge 
‘f $2.25 is made for furnishing corporation faucet and 
naking the tap. 

Norwich—We go to curb line only, remainder of pipe to 
ellar is at expense of property owner. 


North Tonawanda—This is for the corporation only. 
Cocks only, the plumber puts in the service connections. 

Oswego—$20 for % in. lead service; from main to curb 
in dirt streets, plumber has charge from curb to house. 
$30 when under paved streets. 

Olean—aAs all work is done by contract prices vary. 

Ogdensburg—In case of new service city puts in %4 in. 
tap and pipe as far as sidewalk. Consumer stands expense 
from sidewalk to house. In case of renewal consumer 
stands expense of main to house, city standing expense 
of tap and connection at main and curb cock. Over % in. 
consumer stands extra expense main to house in both new 
services and renewals. Our paved streets have services 
laid to vacant lots. Where we break pavements for: fire 
service, etc., consumer stands expense. % in. pipe and 
trenching ordinary macadam streets per foot, $0.95; 1 in. 
pipe and trenching, $1; 144 in. pipe and trenching, $1.05; 
ca pipe and trenching, $1.10; 2 in. pipe and trenching, 

Penn Yan—$1 for tap and property owner pay all other 
expenses. 

Port Chester—Brick paving, 60 ct. sq. ft.; concrete pav- 
ing, 60 ct. sq. ft.; wood paving, 60 ct. sq. ft.; macadam, 
40 ct. sq. ft.; dirt road, $5; asphalt block, 60 ct. sq. ft. 

Port Jervis—This is a privately owned plant. €onsum- 
ers are obliged to pay for all water taps and service con- 
nection. The total charge varies according to the size of 
service desired by the applicant and the width of the street 
in which it is installed. Our rates are as follows, for % in. 
AA lead service: 


1—¥% in. corporation cock and tapping................. sselasdcioe wena aeaaeticks aaasaieaaa 

1—\% in. curb cock, curb box and red........... RRA eA On we ee RED me ec 6.50 

Service charge per foot......................... SNE ee en eT RE NS 1.20 
for % in. AA Lead Service 

1—% in. corporation cock and tapping. ..................--cccccccecccscccececcceeccssceecesee 5.00 

Se ee | eee ws SRO 

eT RR BONO ceases cess ia icsescce si en'cabenicosce ceainetsecippaliindnidanics 1.20 
for 3% in. AA Lead Service 

1—*% in. corporation cock and tapping.....................-.. peers a tee Te ———— 

1—% in. curb cock, curb box and rod... eee eeeeeecceeeeeeeeeeees Renee 

Service charge per foot........ Shr epee ee TA Ce a EM er eR 1.30 


for 1 in. AA Lead Service 

1— 1 in. corporation cock and tapping...................-2....cccceeccceeeceeeecesceeeseeeee 7.00 
1— 1 in. curb cock, curb box and rod.......................cc--cccocecoceesceoccesceeese .... 9.50 

IAD I I cress rcs isd ice bape 1 

The above charges include all common labor and service 
of plumber making the installation. In case the service is 
installed in a paved street the additional labor necessary 
in making the necessary opening through the pavement is 
charged for in addition to the regular installation charge 
as per above schedule. 


Rensselaer—The company does the work and the con- 
sumer pays for same as follows: % in. tap, including lead 
connection, curb stop and box, $9; *4 in. tap, including lead 
connection, curb stop and box, $10; 1 in. tap, including lead 
connections, curb stop and box, $12. 

Rochville Centre-—$2.50 each. 


Rye—$2.60 for % in. tap and $26.50 for % in. (This 
does not include making repairs to the street.) For mac- 
adam repairs the village charges 50 ct. per sq. ft. and for 
Hasting block 80 ct. per sq. ft. 

Rochester—Charge is made for the tap—according to size 
—including insertion in main. Types of street not con- 
sidered by the bureau at all. The plumber makes bargain 
with the owner for the whole job. 


Scotia—$10. 


Schenectady—' in. tap, $70; % in. tap, $9; 1 in. tap, 
$11. The street department makes a charge of $10 for 
the first sq. yd. of asphalt, etc., cut and an additional charge 
of $3 for each yard thereafter. This is in addition to 
charge made for tapping. 


Sherrill—District taps main—no charge and furnished 
curb box, corporation cock. Consumer lays all connections. 
We allow to consumer who is on far side of the street an 
upset figure for approximately twice the distance from 
main to center of street, thus putting on same lead as the 
near consumer who gets no allowance toward cost of his 
connection. Consumer pays for meter also. Our upset 
figure is $0.65 a foot for all sorts of road or pavement. 
We used to have a price for each sort, but treat all as 
costing at least $0.66. Probably most cases cost actually 
more than we allow. 


Saratoga—°s in. tap, $6; % in. tap, $8; 1 in. tap, $10. 
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Salamanca—Consumer pays for all connections to the 
main, also pays for all damage to street. If leak develops 
on consumer’s line he is notified to have same repaired; if 
it is not taken care of, water department opens up street 
and shuts off water, and water is not turned on until nec- 
essary repairs are made and bill paid for opening up street 
and shutting off water. abs 

Scarsdale—% in. tap, $10; 1 in. tap, $12; 1% in. tap, 
$20; 1% in. tap, $28; 2 in. tap, $35. 

Tonawanda—$4 for % in. tap (made by city); 33 ct. a 
foot for % AA lead pipe; $2.50 for curb box; $2 for curb 
cock. The lead, curb box and curb cock are sold by the 
city to the plumber doing the work, the tap is also charged 
to plumber, who charges same to consumer. 

Tarrytown—% in. tap at $3.20 each; 1 in. tap at $4 each; 
larger taps or tee connections at cost. 

Troy—% in. corporation cock, curb cock, curb box tap- 
ping, $14.25; 1 in. corporation cock, curb cock, curb box, tap- 
ping, $17.35; 1% in. corporation cock, curb cock, curb box, 
tapping, $27.50; 1% in. corporation cock, curb cock, curb box, 
tapping, $36.50; 2 in. corporation cock, curb cock, curb box, 
tapping, $49.50. Labor and lead pipe are extra. 

Valley Stream—This village has no municipal water sup- 
ply. Water supplied by a private corporation. The mu- 
nicipality charges $2.50 for each street opening on dirt 
surface roads, the plumber who makes application for the 
permit paying the fee. The paved roads have just been 
laid, and no openings will be permitted for six months. 

Watertown—$20 for % in. connection; $25 for 1 in. 
connection; above 1 in. is put in at cost. In addition to 
the above charge, there is always an additional charge for 
replacing the pavement, which varies from 50 ct. to $5 
per sq. yd. 

New York—Schedule of charges for furnishing and in- 
stalling wet connections: 

Total Cost of 


Size of Total Cost 

Pipe Connection Minus Valve Box Total 
in. in. Valve Box and Cover Cost 
1 2 $ 34.50 aeieoabal $34.50 
6 2 38.25 santa 38.25 
6 3 | | ee 43.00 
6 1 18.00 $10.25 58.25 
s 2 41.75 eas 41.75 
8 3 47.25 nae 47.25 
8 4 53.50 10.25 63.75 
S 6 75.25 10.25 85.50 
10 2 46.75 iead 46.75 
10 53.25 . 53.25 
10 1 59.25 10.25 69.50 
10 ( 82.23 10.25 92.50 
10 s 108.75 10.25 119.00 
12 2 53.00 ae 53.00 
12 3 58.25 pee 58.25 
12 4 64.75 10.25 75.00 
12 6 87.25 10.25 97.50 
12 S 115.75 10.25 126.00 
14 2 61.75 tbcwton 61.75 
14 66.75 sas 66.75 
14 4 78.25 10.25 98.00 
14 6 104.75 10.25 115.00 
14 S 136.25 10,25 148.50 
16 2 68.25 cel 68.25 
16 3 75.75 nee 75.75 
16 { 82.50 10.25 92.75 
16 6 110.00 10.25 120.25 
16 8 138.75 10.25 149.00 
16 12 207.50 10.25 217.75 
20 2 82.75 82.75 
20 3 87.75 aes 87.75 
20 4 99.75 19.25 110.00 
20 6 125.50 10.25 136.75 
20) s 159.25 10.25 169.50 
20 12 237.50 10.25 247.75 
24 2 109.25 iad 109.25 
24 1 128.00 10.25 138.25 
24 6 154.00 10.25 164.25 
24 Ss 199.00 10.25 209.25 
24 12 302.50 10.25 312.75 
30 2 127.00 ies 127.00 
30 i 143.75 10.25 154.00 
0 6 198.25 10.25 202.50 
30 S 229.75 10.25 240.00 
30 12 313.75 10.25 324.00 
36 2 183.50 = 183.50 
36 4 201.50 10.25 211.75 
36 6 234.25 10.25 244.50 
36 Ss 275.50 10.25 285.75 
36 12 373.00 10.25 383.25 
1s 6 382.25 10.25 392.50 
18 8 139.50 10.25 449.75 
4s 12 609.50 10.25 619.75 


18 20 962.50 10.25 972.75 


The following is a list of the charges for 
Screw Taps 

™S in. et = $ 4.50 
in. a ° er . 5.00 
1 in. . ae EE oN ante : See, 
1% in. ESE re ae as . 12.00 


2 in. on 12 in. main......... V8 oa Re ee sb ae snieaabbiaasieonssiecs, ME 


Yonkers—Furnish and tap main, tap has coupling fer 
lead pipe, furnished by city. Cost of plumber, % in. ta), 
$6; cost of plumber, % in. tap, $7; cost of plumber, 1 in. 
tap, $9; cost of plumber, 1% in. tap, $17; cost of plumbe ,, 
2 in. tap, $27. Larger sizes we have a deposit made t» 
cover cost of same. Charges for street openings are regu- 
lated as to kind of pavement. $50 granite rock; $40 asphal'; 
$40 penetration; $5 macadam. 

Malone—The water department makes the tap, furnishes 
the shut off, curb cock and curb box, after the consumer 
has the excavating done. 

Saranac Lake—Consumer pays for all material—opens 
and fills the trench—the board makes the tap and instal!s 
the brass connections. The municipality furnishes pipe an 
labor to lay private connection from main to curb. 

East Rochester—Labor and material at cost. 

Syracuse—Where application for service is made on 
paved street the owner of property is required to make a 
deposit to cover the cost of repairs to pavement. After 
repairing pavement refund is made for the difference of 
the deposit and cost of repair. This is the only charge on 
services where water is put in. Fire services are laid by 
the bureau of water and entire cost is paid for by the 
property owner, as there is no charge for water used on 
fire services as they are used only in case of fire. 

Waverly—$7. 


Rates Paid by Large Cities for Water for 
Municipal Purposes 


The following information on the above subject was 
taken from Municipal News and Water Works: 

Questionnaires were sent to the 33 cities of over 200,000 
population in this country. 

The following cities report some payment from the city: 

Akron—“Small amount annually.” 

Buffalo—Four cents per 1,000 gal. (1924 information). 
No hydrant rental. 

Denver—“Some departments supplied free, others at re- 
duced rates.” 

Indianapolis (private company)—Rate not given. Water 
for hydrants supplied on inch-foot basis with nominal an- 
nual rental. 

Milwaukee—Regular rates. 
per hydrant. 

Minneapolis—Free water for general city service. 
and libraries pay 4 ct. per 100 gal. 

Oakland (private company)—Regular rates for metered 
service. Public use charge based on number of feet of 
streets piped and number of hydrants: $10 to $50 per 
year per 1,000 ft. piped according to size of main, and $8 
to $10 per hydrant per year if owned by the company, or 
$3 to $5 if owned by city. Basic charge for public use in 
1917 was $105,500. 

Omaha—No charge for city buildings or for flushing 
streets. All -water used for sanitary sewer systems in 
excess of 50,000 gal. per flush tank per month charged for 
at regular rates. Hydrants $60 per year. 

Philadelphia—Schools and charitable institutions, 6 ct. 
per 1,000 cu. ft. 

Pittsburgh—Public buildings at hotel rates. Charitable 
institutions and schools have free allowance, then 7 ct. per 
1,000 gal. (1924 information). 

Portland—$75,000 per year. 

Providence—Most municipal supplies pay regular rates. 
No hydrant charge (1924 information). 

Rochester—$150,000 per year. 

St. Louis—Schools and libraries, 6 ct. per 100 cu. ft. 
Charitable institutions, 4% ct. per 100 cu. ft. No hydrant 
charge. 

St. Paul—Regular rates. 
per hydrant. 

San Francisco (private company)—Regular rates. Hy- 
drants, $5 per month per hydrant. 

Seattle—For flushing streets, $14,400; for hydrants, $ 
per year per hydrant. 

The remaining cities considered in the compilation re- 
port no charge for water supplied for municipal purposes. 

Jersey City has a book charge of $75,000 a year. In 
Detroit hydrants are furnished and maintained by the fire 
department. No recent information has been received for 
Atlanta, Boston, Jersey City or New Orleans. These cities 
in 1924 reported free water. 

No information is available for Baltimore. 


Hydrant rental $10 per year 
Parks 


Hydrant charge $14 per year 
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GEORGE H. SNELL COMPANY 


Attleboro, Massachusetts 


Manufacturers of Threadless Pipe Couplings and Tees 





Products: SNELL THREADLESS PIPE COUPLINGS AND TEES FOR 
WATER PIPES, COMPRESSED AIR LINES, MINE WATER AIR 
LINES, PLUMBERS’ SERVICE CONNECTIONS AND METER CON- 
NECTIONS. 


Snell’s Couplings and Tees have been used extensively in 
the above fields for over a quarter of a century, giving 
absolute satisfaction. 


Snell’s Couplings and Tees are Threadless. No pipe thread- 
ing required. Guaranteed to stand the strain of 250 lbs. 
pressure. Forms a perfect expansion joint for overcoming 
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electrolysis. All pipe lines, particularly those carrying 
water and gas, should be Snell Coupled. Regardless of 
what kinds of pipe you are using we believe, considering 
first cost, general efficiency, low maintenance expenses and 
other factors entering into the construction and operation 
of Water and Gas Lines, a Snel] Coupled Line will give more 
service per dollar than any other. 


As a pipe line, like a chain, is no stronger than its weakest 
link or joint, it behooves one to purchase the best coupling 
the market affords. Snell couplings combine flexibility with 
strength which care for expansion and contraction as well 
as settling ground. 


Installing Couplings and Tees: The Snell Easy On Thread- 
less Couplings and Tees are rightly named. There are only 








two bolts, pipe does not have to be in alignment, no 
threads to cut or screw up, and a tight connection guar- 
anteed, very little pressure on the bolts to make a perma- 
nent, lasting connection. 


For Making Repairs: Using Snell Couplings and Tees saves 
cutting threads in trenches, and using unions, does not re- 
quire so large a trench and pipe does not have to be in 
line. Can be put on under water when necessary and re- 
pairs can be made when ordinarily would be impossible to 
use any other fitting, thereby saving entirely new con- 
struction. 





Showing the Parts of the Coupling Ready to Put on the Pipe 


Make-Up of Snell Couplings and Tees: Ends—Grey Iron 
Castings. Barrels—Seamless Steel Tubing. Rubber Gaskets 
—Special Compound for both Water and Gas. Bolts— 
Coppered and Nickeled. Combined with our process of hot 
galvanizing over all in making the Snell Couplings and 
Tees is your solution in reducing your pipe line troubles 
to an absolute minimum. 








Showing the Way Tees 
Are Used in Making a 
Connection on a Small 
Main in the Ground or 
Inside of Buildings 


Durability of the Rubber Gasket: (Also made in Brass). 
Owing to the manner in which the rubber is compressed in 
the recess of the flange, and against the barrel of the 
coupling, also the pipe, it is practically hermetically sealed. 
The perfect compression makes it impossible for any de- 
terioration to take place, and consequently will last as long 
as the pipe itself. 


TEES 
Over All Over All 

Sizes Length Weight Sizes Length Weight 
Wwyxl4xly 4% ins. IIb. 402. 2x2x' 8 in. TIb. 802. 
%4x94x% 5 * a: 2x2xl1 o> 7” 3 
1x1x% 6 “* 2" 10% 2x2x1\4 9 “* 7 19% 
1x1xl 6 = 2 2x2x1\% 9 = 7) 2 
14x14y4x% 7 = ex 2x2x2 , * .* 
14x14xl 7 - ds 214x2144x2 12 © _ 
14x14x14 , = 4“ §80oz. 2144x214gx2%, 12 “ 17% 8 * 
1144x1144x™% 7” e* 3x3x2 —~ © Be Ss 
14%x1x1 7%“ a” 3 3x3x3 14 7 a 
144x14yxl4 77% “ a go 4x4x2 is * 2* 
1144x14%x1% 7% “ " g 4x4x3 15 i“ _— 

4x4x4 15 =a 3 


COUPLINGS 


Sizes Length Weight Sizes Length Weight 
%G 3% in. 1 Ib. 2 6 in. 4b. 1002. 
4 3% “ 1” ¢oz. 2% 1144 * i 
1 434 “ > 2" 3 14 = 2. 
144 5 - a 1 14 wm - aa 
1% 6 - oo 6 in. 13 ” 4 

8 in. 13 ae 


For McWane C. I. Pipe: 1'4 in., 2 in., 1'4x1'4x1 Tee, 2x2x1 in. Tee. 


Prices on Larger Sizes upon application. In Brass, prices 
slightly higher. 


Descriptive literature on request. 





Showing the Coupling Being Installed on the Pipe, Ready to Slip Over 
the Opening and Be Bolted Together 
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Compressed Air Terms 





Nomenclature and Terminology 


From the Standards of The Compressed Air Society 


In the advances made in the use of compressed air many 
terms and expressions have been adopted and it is felt 
necessary for a complete and thorough understanding of 
compressors and the uses of compressed air that these 
terms be clearly defined. 

Compressors.—A compressor is a machine designed for 
compressing air or gas from an initial intake pressure to a 
higher discharge pressure. Machines built for accomplish- 
ing this work are made in various styles or classes. 

Turbo, Rotary and Centrifugal Compressors.—These are 
machines in which the compressing element is of the rotat- 
ing’ construction. 

Reciprocating Compressors.—These are machines’ in 
which the compressing element is of the reciprocating con- 
struction. 

The following definitions apply to reciprocating com- 
pressors: 

Vertical Compressors.—A vertical compressor has the 
compressing element in a vertical position. 

Horizontal Compressors.—A horizontal compressor has 
the compressing element in a horizontal position. 

Angle Compressors.—An angle compressor is of the multi- 
cylinder type with part of the compressing element located 
herizontally and part of the compressing element located 
vertically. 

Straight Line Compressors.—In this class of machine the 
driving and compressing elements are placed in a horizontal 
position and in line with one another. 

Duplex Compressors.—Duplex compressors consist of two 
straight line units placed parallel on one common crank 
shaft. 

Single Acting Compressors.—A single acting compressor 
consists of one or more compressing units, the compression 
taking place on but one stroke per revolution in each com- 
pressing element. 

Double Acting Compressors.—A double acting com- 
pressor consists of one or more compressing units, the com- 
pression taking place on both strokes per revolution in each 
compressing element. 

Single Stage Compressors.—When air or gas is com- 
pressed in each cylinder from initial intake pressure to final 
discharge pressure on each working stroke of the piston 
the machines are said to be of the single stage type. 

Two-Stage and Multi-Stage Compressors. When air or 
gas is compressed from initial intake pressure to final dis- 
charge pressure in two distinct steps, the machine is said 
to be of the two-stage type. 

More than two distinct steps can be used in compressing 
air or gas to its final pressure, and machines so constructed 
are spoken of as multi-stage machines, or as three or four 
stage machines, depending on the number of distinct com- 
pressing stages. 

Air Cooled Compressors. Air cooled compressors are 
those machines having radiating fins cast on the cylinder 
walls and in which the cooling of the compressor cylinder 
is obtained through the circulation of atmospheric air 
around the compressor cylinder. 

Water Cooled Compressors. Water cooled compressors 
are machines in which the compressor cylinders are colled 
by the circulation of water through jacketed spaces adja- 
cent to the cylinder. 

Hopper Jacketed Compressors. Hopper jacketed com- 
pressors are constructed so that the jacketed space around 
the compressor cylinder forms an open reservoir to be filled 
with cooling water. 

Portable Compressors. A portable compressor is a com- 
plete air compressor plant consisting of compressor, prime 
mover and air receiver all mounted on a chassis so that it 
may be readily moved. 

Semi-Portable Compressors. A semi-portable compressor 
is a complete machine skidded or, one that can be moved 
about from place to place but not on its own wheel base. 

Intercooler. A device for removing the heat of com- 
pression between the stages of compression on compound 
or multiple stage compressors. 

Inlet Valve. A device for admitting air or gas into the 
cylinder and to prevent its return when being compressed. 


Discharge Valve. A device for permitting the dischar z 
of compressed air or gas from the compressor cylinder a 
tu prevent its return to the cylinder. 

Air Receiver. A receptacle into which the compress 
air or gas is discharged from the compressor. A recei\ 
helps to eliminate pulsations in the discharge line. It a's 
acts as storage capacity during intervals when the dema; 
exceeds the capacity of the compressor. 

Moisture Trap. A means for collecting and removing 
moisture, precipitated from the air or gas during the process 
of cooling. 

Aftercooler. A means for reducing the heat of compre: 
sion generated in the final stage of compression and ais 
one of the most effective methods of removing moisture 
from compressed air. 

Reheater. A means for raising the temperature of com- 
pressed air. 

Air Filters. An air filter as used on compressors is a 
device for removing the small particles of dust and dirt 
from the air going into the machine. 

Standardizing Hand of Compressor. To avoid misunder- 
standings it is recommended that the following be observed 
in determining the right or left hand side of a compressor: 

Standing at the air cylinders of a duplex machine and 
Jooking toward the power end, the frame to the right is 
designated as the right hand side and the one to the left 
is designated as the left hand side. 

Identifying Cylinder Heads. The head of an air cylinder 
next to the frame is designated as “the frame end cylinder 
head.” The head at the other end of an air cylinder is 
designated as “the outer cylinder head.” 


Definitions 


From the Trade Standards of The Compressed Air Socicty 


Absolute Temperature. Absolute temperature on Fah- 
renheit scale is the reading of the thermometer in degrees 
Fahrenheit plus 459.6 degrees. 

Absolute temperature on Centigrade scale is the reading 
of the thermometer in degrees Centigrade plus 273 degrees. 

Isothermal Compression. That case of compression where 
the gas does not change in temperature during compression. 
Compression curve follows Boyle’s law that PV = P,V; or 
PV = K where P= absolute pressure; V—volume of gas 
present; K = constant. 

Adiabatic Compression. That case of compression where 
during compression the temperature of the gas can rise 
unchecked, namely, where there is no transfer of heat to or 
from the fluid being compressed. 

The equation of the adiabatic compression curve is PV® = 
K, where P = absolute pressure; V = volume of gas present; 
K = constant; n= coefficient; the ratio of specific heat at 
constant pressure to specific heat at constant volume. For 
air it is 1.406 (usually expressed as 1.41). 

Displacement. The displacement of a compressor is the 
volume displaced by the net area of the compressor piston 
multiplied by the length of stroke and by the number of 
strokes per minute. For compound and multi-stage ma- 
chines only the low pressure cylinder is considered. 

Free Air. By free air is meant air at normal atmospheric 
cenditions. Because the altitude, barometer and tempera- 
ture vary at different localities, it follows that this term 
does not mean air under identical conditions. 

Considerable confusion has existed regarding the term 
“free air” and it has been interpreted to be air at sea level 
conditions, namely, at an absolute pressure of 14.7 pounds 
per square inch and at a temperature of 60 degrees Fah- 
renheit. We feel that this is not the correct interpretation 
of the expression “free air,” and that “free air” is the 
normal atmospheric condition of the air at the point where 
the compressor is installed. 

Capacity (Actual). The capacity of an air or gas com- 
pressor is the actual amount of air or gas compressed and 
delivered, expressed in cubic feet per minute at intake ten- 
perature and pressure. The delivery measurement to be as 
actually made by low pressure orifice test. 

Volumetric Efficiency. The volumetric efficiency is the 
ratio of the capacity of the compressor to displacement. 

Compression Efficiency. Compression efficiency is the 
ratio of the theoretical power required to compress the 
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an.ount of air or gas actually delivered to the actual power 


rejuired in the compressor cylinder as shown by indicator 


diagrams. 

Che theoretical power may be calculated according to the 
iscthermal base, or according to the adiabatic base, and 
the compression efficiency correspondingly defined. 


Mechanical Efficiency. Mechanical efficiency is the ratio 
of the air indicated horsepower to the indicated horsepower 
in the power cylinders, in the case of steam driven or 
internal combustion engine driven compressors, and to the 


brake horsepower delivered to the shaft in case of a power 
driven machine. 

Overall Efficiency. The overall efticiency is the product 
of the compression efficiency and the mechanical efficiency. 

Load Factor. The load factor is the ratio of the average 
compressor load during a certain period of time to the maxi- 
mum rated load of the machine. 

Low Pressure Orifice Test—A method of accurately 
measuring the air delivered by a compressor. The method 
of conducting a low pressure orifice test is given in section 
three, with the terms used. 





Formulas for Pumps and Piping 





From the Mining Catalog 


TO FIND: 
1. Pressure in lb. per sq. 


2. Head in fect=H. 


GIVEN: 
in.=P. 
(theo- 


3. Horse power required to raise water 


Head in ft.—H. 


Pressure in Ib. per sq. in.=P. H=P)> 


Gallons per Min.—G. 


FORMULAS: 
P=H X 0.433. 
x 2.312. 


GXH 
HP= 


retical). 


4. Volume of water discharged by pipe (negiect- 


ing bends and friction). 


5. Theoretical capacity of single acting pump. 


5. Diam. in inches of single acting pump to de- 


Head in ft.—H. 


Internal dia. of pipe in inches=D. 
Head in ft.—H. 
Length of pipe in yd.=L. 


Area of ram in square inches=A. 
Stroke in inches=S. 
No. of strokes per min.=N. 


Gal. per stroke=G. 
Stroke in ft.—S. 


33,000 


Gal. per min. 


Gal, per min. 


i 31G 
Dia. of pump \ j 
Ss 


liver given number of gals. per stroke. 


Gal. per min,—G, 
Length of pipe in yd.=L. 
internal diam. of pipe in i 


. Feet head lost by friction in pipes=F. 
. Approx. weight of water in vertical pipes in 
. Thickness of cast iron pipes in inches=T. 


. Delivery per stroke of single acting pump. 


. Speed of water through pipes in ft. per see. 


2. Velocity in ft. per sec. due to head=V. H=Head. 
. Head from velocity. 


. Imperial gallons. 


5. Cubie feet. 


Internal diam. of pipe in in.—D. Ww 
Ib.=W. Length of pipe in yd.=L. 


Internal diam. of pipe in in.—=D. T- 
dy =e . ; . . , 
Pressure in lb. per sq. in. : 4000 


Diam. of plunger in in. 
Stroke in ft.:=S. “1 
Area of pipe in sq. in.=A 


Discharge in cu. ft. per min. F.P.M. ° \ 


g=32.2 Gravity. 


Cubie feet=C. 


Gallons (Imperial) 


(Allowing 5° waste.) 
GxXL 


(3 D°) 


D?XL 
DXP 


D- - 
Gal. delivered per stroke 
(Allowing 5° waste.) 
FPM X 2.4 
Velocity ft. per see 


V= Viet 
v2 

H 
22 

Imperial gallons=C 


Cubie feet=G * 0.16 








SCHRAMM, INC. 


West Chester. Pa. 


Manufacturers of Air Compressors 





New York Philadelphia Pittsburgh 


Chicago Tulsa San Francisco 


Representatives in All Principal Cities 





Products: AIR COMPRESSORS. 


“Schramm” Multi-Cylinder Air Compressor on Standard Steel Wheel Truck 


, 


“Schramm” Multi-Cylinder Air Compressor on Wooden Skids 


“Schramm” Multi-Cylinder Air Compressor on Rubber Tire Steel Spoke 


“Schramm” Direct-Connected Motor Driven Portable Compressor 


SCHRAMM Multi-Cylinder Portable Air Compressors are 
built in sizes of 60, 120, 180, 240 and 360 cu. ft. displace- 
ment per minute. 


Gasoline operated compressors are equipped with heavy 
duty BUDA engines. The SCHRAMM clutch, a distinctive 
SCHRAMM feature, installed between engine and com- 
pressor permits starting of engine independent of the com- 
pressor. All sizes, with exception of 60 cu. ft. are mounted 
on one piece cast steel frames. The special “SCHRAMM” 
slow-down governing device automatically cuts engine speed 
to a minimum as soon as compressor unloads, thereby saving 
much fuel and wear, 


“Schramm” Multi-Cylinder Air Compressor on Spring Equipped Artillery 
Wheel Trailer 


“Schramm” Engine Driven Compressor for Mounting on Various Type 
Motor Trucks 


nen iene: Bae SNe aN 


“Schramm” Multi-Cylinder Air Compressor with Side Doors in Place 


“Schramm” Compressor Tractor Combination 


These same compressors may be had for electric motor 
drive. 


SCHRAMM compressors may be had on steel wheels, rub- 
ber tires, or the SCHRAMM spring equipped trailer. In 
addition the units may be obtained skidded for semi- 
portable installations, or for mounting on standard auto- 
mobile truck chassis. 


SCHRAMM compressors for attaching to the Fordson, 
or the McCormick-Deering tractors are furnished in sizes 
ranging from 60 to 160 cu. ft. 


Send for complete Catalog. 
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SULLIVAN MACHINERY COMPANY 


ESTABLISHED 1850 


830 Wrigley Bldg.. Chicago, Ill. 





SALES OFFICES 


Dallas 
Denver 
Duluth 
El Paso 


Birmingham 
Boston 

Buite 

Cle veland 


Huntington, W. Va. 
Joplin 

Knoxville 

Los Angeles 


Muskogee, Okla. St. Louis 
New York 
Pittsburgh 
Pottsville 


Spokane 

Terre Haute, Ind. 
Toronto 
Vancouver 


Salt Lake City 
San Francisco 
Scranton 


Consult Your Telephone Book for Local Distributors 
FOREIGN OFFICES 


London 
Madrid 


WORKS: 


Katowice 
Lima 


Calcutta 
Johannesburg 


Algiers 


Brussels Oslo 


Mexico City 


Turin 
Wellington 


Santiago 
Shanghai 


Paris 
San Juan 


Sydney 
Tokyo 


Claremont, N. H., and Michigan City, Ind. 





AIR COMPRESSORS, STATIONARY AND PORTABLE; 
Ain Lirt PUMPING SYSTEMS; RocK DRILLS; CONCRETE 
BREAKERS; CLAY SPADERS; PORTABLE HOISTS; PAVEMENT 
CoRE DRILLS. 


Products: 


Sullivan Air 
Lift Water 
Supply: For 
municipal wa- 
ter supply, Air 
Lift has _ sev- 
eral important 
advantages 
over mechani- 
cal pumping 
systems. There 
are no moving 
parts in the 
well and con- 
sequently no 
trouble is ex- 
perienced from 
mud or sand, 
crooked wells, 
or varying wa- 
ter levels. As 
the power for 
pumping the 
water is sup- 
plied by Sulli- 
van Air Com- 
pressors, the 
entire system 
is economical 


Above: Sulli- 
van Air Lift 
Compressor 
Installation at 
Amarillo, 
Texas. At 
Left: Develop- 
ing One of 
Amarillo’s 10 
“Air Made” 
Wells 


and trouble-free. Catalog 8481-I. 

Automatic Air Lift: Sullivan Air Lift, completely auto- 
matic systems, have been installed in many instances. Air 
Lift delivers water to ground level, from where it is lifted 
to mains or elevated tank by a centrifugal pump. A float 
switch starts and stops the com- 
pressor and pump automatically. 











“Air Made” Wells: Nearly 
everyone has heard about “Air 
Made” Wells, and how they have 
given many districts permanent 
dependable water supply sys- 
tems. But the full significance 
of this new development, is not 
always’ grasped. Where a 
municipality must depend on 
shallow sand strata for water, 
the “Air Made” Well is indis- 
pensable, as it furnishes the 
only means of securing a per- 
manent, undiminishing supply. 

















3ut_ where both shallow sand 
and deep rock sources of water 
are available, the “Air Made” 
Well saves the cost of lifting 
water from great depths. See 
Catalog 8456-J. 


fiom Ope 


- Foot Pece 


‘Air Made” Well Detail 





Sullivan Portable Air Compressors: With trench digging, 
and pipe laying, and repairing being speeded up everywhere 
with Air Power, a trouble-free portable air compressor like 
the Sullivan “Vibrationless” machine, offers you an excep- 
tionally profitable investment. 





110-Ft. Portable Compressor 


Sullivan “Vibrationless” Compressors run so smoothly that 
a glass of water filled to the brim will stand on the frame 
of the machine, running under full speed and load. This is 
due to perfect static and dy- 

namic balance, to harmony of 

power impulses with load de- 

mands, to flywheels on both 

engine and compressor, and to 

four “balaneced-V” cylinders on 

the big models. 


Sullivan Compressors are avail- 
able in capacities of 103, 110, 
160, 206, 220, and 310 cu. ft. 
sizes; on steel wheels, trailer 
trucks, or on skids ready for 
mounting on your own truck; 
and with gasoline engines, or 


electric motors. Catalog 8483-F. 
Concrete 


Breaker Clay 


Sullivan Air Tools: Sullivan Spader 
Rock Drills, Concrete Breakers, 
and Clay Spaders are furnished 
in numerous models, to speed up 
trench digging and pipe laying 
and repairing. Send for the 
picture book “Speed Up With 
Air.” 


Sullivan Portable Hoists: Sulli- 
van 345 lb. hoists will lift a ton 
on single line, or pull a 50 ton 
car on level track. They are 
dependable machines which will 
save you time and money in 
handling pipe, well casing, 
and other equipment. Catalogs 
8476-F, 8476-G. 








Rock Drill 
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Pumps 





Definitions and Values 


Adopted by The Hydrawice Society 


Efficiency, Hydraulic (Symbol e,).—The ratio of the use- 
ful power delivered in, the water at the point of discharge 
where measured to the power delivered to the water by the 
impeller at the point of exit from the impeller. 


Efficiency, Mechanical (Symbol e,,).—The ratio of the 
water horsepower to the horsepower required to drive the 
pump. 


Efficiency, Overall (Symbol e).—Comprises all the losses 
in the pump and the driver, and indicates the economy of 
the entire unit. 


Head, Total Dynamic (Symbol T.D.H.).—Total dynamic 
head is the vertical distance between the source of supply 
and point of discharge when pumping required capacity, 
plus friction entrance and exit losses. 


Total dynamic head, as determined on test, where suction 
lift exists, is the reading of a mercury column connected to 
the suction nozzle of pump, plus the reading of a pressure 
gauge connected to discharge nozzle of pump, plus vertical 
distance between point of attachment of mercury column 
and center of gauge, plus excess, if any, of velocity head 
of discharge over velocity head of suction as measured 
at points where the instruments are attached, plus head of 
water resting on mercury column, if any. 


Total dynamic head, as determined on test, where suc- 
tion head exists, is the reading of a gauge attached to the 
discharge nozzle of pump, minus the reading gauge con- 
nected to the suction nozzle of pump, plus or minus vertical 
distance between centers of gauges (depending on whether 
suction gauge is below or above discharge gauge) plus 
excess, if any, of velocity head of discharge over velocity 
head of suction as measured at points where instruments 
are attached. 


Total Dynamic Discharge Head is the total dynamic head 
minus dynamic suction lift, or plus dynamic suction head. 


Head, Static (Symbol H,.).—Static head is the vertical 
distance between the free level of the source of supply and 
to the point of free discharge, or to the level of the free 
surface of the discharge water. 





Head, Velocity (Symbol H,.).—The velocity head (some- 
times called “Head due to Velocity”), of water moving 
with a given velocity, is the equivalent head through which 
it would have to fall to acquire the same velocity; or, in 
other words, the head necessary merely to accelerate the 





water. Knowing the velocity, we can readily figure the 
velocity head from the simple formula: 
Vv? 
= 
22 


in which “g” is acceleration due to gravity, or 32.16 feet 
per second; or, knowing the head, we can transpose the 
formula to: : 
V = V2gh, and thus obtain the velocity. 
The velocity head is a factor both in figuring the total 
head from construction data and testing. 


When estimating the total dynamic head of an installa- 
tion, the head equivalent to the velocity of the water leav- 
ing the end of the discharge pipe line must be added to the 
static and friction head. 


When testing a pump, certain velocity head corrections 
must be made, depending on the average velocity at the 
point where pressure readings are taken. The customary 
method of testing is to use a mercury column for obtaining 
the suction lift and a gauge to indicate the discharge or 
suction head, with gauge connections at or close to the 
pump openings. 

The mercury column at the suction will show the dynamic 
suction head at the point of gauge connection. Included 
in this dynamic suction head is the velocity head as rep- 
resented by the average velocity at that point. 


The discharge gauge will show the dynamic pressure head 
at the point of gauge connection. 


The sum of the two gauge readings, corrected to he 
same elevation will give the total dynamic head produ: ed 
by the pump provided water flows at the same averzze 
velocity at the point of attachment of suction gauge as of 
discharge gauge. This condition will exist when suct:on 
and discharge openings are of equal size. 


If the discharge pipe is of smaller diameter than tie 
suction pipe, which is often the case, then it will be nec: s- 
sary to add to the total head, as shown by the gauges, t 1 
difference in velocity head between that of the dischaie 
and that of the suction pipe at the point where gauges are 
connected. 


If the discharge pipe is larger than the suction pipe, the 
difference in velocity head must be subtracted from the 
total head. 


Velocity ft. per second 1 2 3 4 5 6 7 
Velocity head in ft. 02 .06 .14 .25 39 56 .76 
Velocity ft. per second 8 8.5 9 95 10 10.5 
Velocity head in ft. 10 1.12 1.25 14 1.55 1.7 
Velocity ft. per second it 6 61S Oe 13 14 616 
Velocity head in ft. 187 2.05 2.24 2.62 3.05 3.5 


Horsepower, Brake (Symbol b-hp.).—The actual horse- 
power required at the pump shaft to drive the pump 
w-hp 





Brake horsepower is not applicable to direct-act- 
em 
ing steam pumps. 
Horsepower, Indicated (Symbol i-hp.).—The horsepower 
developed in the steam or liquid end calculated from indi- 
cator cards. 


Suction Head (sometimes called head on suction) exists 
when the pressure measured at the suction nozzle and cor- 
rected to the center line of the pump is above atmospheric 
pressure. 


Suction Head Dynamic, where static suction head exists, 
is the vertical distance from the source of supply, when 
pumping at required capacity, to center of pump, minus 
velocity head, minus entrance, friction and velocity losses; 
but not minus internal pump losses. 


Suction head dynamic, as determined on test, is the reai- 
ing of a gauge connected to suction nozzle of pump, minus 
vertical distance from center of gauge to center line of 
pump. Suction head, after deducting the various losses, may 
be a negative quantity, in which case a condition equivalent 
to suction lift will prevail. 


Suction Head Static exists when the source of supply is 
above the center of pump and is the vertical distance from 
the free level of the source of supply to center of pump. 

Suction Lift.—Suction lift exists when the suction meas- 
ured at the pump nozzle and corrected to the center line 
of the pump is below atmospheric pressure. 





Suction Lift Dynamic, where static suction lift exists, is 
the vertical distance from the source of supply, when pump- 
ing required capacity, to center of pump, plus velocity head, 
plus entrance, friction and velocity losses, but not including 
internal pump losses; where static suction head exists but 
where the losses exceed the static suction head the dynamic 
suction lift is the sum of the velocity head, entrance, fric- 
tion and velocity losses, minus the static suction head, but 
not including internal pump losses. 


Suction lift dynamic, as determined on test, is the reai- 
ing of a mercury column connected to suction nozzle of 
pump, plus vertical distance between point of attachment 
of mercury column to center of pump, plus head of water 
resting on mercury column, if any. 


Suction Lift Static exists when the source of supply is 
below the center of pump and is the vertical distance from 
the free level of source of supply to center of pump. 

Viscosity is that property of a liquid which resists any 
force tending to produce flow. Viscosity is a property in- 
dependent of specific gravity. 
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Prime Movers 





. . . 
Definitions and Values 
Extracts from the American Society of Mechanical Engineers’ Power 
Test Codes, 1923. Approved Dec. 1, 1924, and Subject to Revision. 
Taken from Standards of Hydraulic Society 


Atmosphere (Symbol atmos.).—760 mm. mercury at ice 
point and standard gravity = 14.7 lb. at sea level. 

British Thermal Unit (Symbol B.t.u.).—1/180 of the heat 
required to raise 1 lb. mass of water from the ice point to 
the steam point under constant pressure of 1 atmosphere. 

Efficiency, Cycle (Symbol e.).—Cycle efficiency is the ratio 
of heat available for conversion into work to the total 
heat supplied. This efficiency is often referred to as the 
efficiency of the ideal engine. 

Efficiency, Engine (Symbol e.).—Engine efficiency is the 
ratio of heat converted to work in the actual engine to the 
heat available for conversion to work by the cycle employed, 
or it is equivalent to the actual work done by the engine, 
divided by the work which could be done by a perfect 
engine on the same cycle. Engine efficiency is usually 
determined from a measured thermal efficiency and a calcu- 
lated efficiency. For steam engines and turbines, all heat 
cycles are composed of one or more Rankine cycles. Exact 
knowledge of the steam cycle and a determination of its 
cycle efficiency is necessary to obtain engine efficiency from 
a measured thermal efficiency. A single-expansion steam 
engine or turbine always operates on a simple Rankine 
cycle. Multiple-cylinder engines or turbines, in which heat 
is added or abstracted between cylinders, operate on a num- 
ber of different Rankine cycles, whose cycle efficiency must 
be determined for several actual heat quantities and pres- 
sure difference. The cycle efficiency of this composite cycle 
is different from the efficiency of a single Rankine cycle 
covering the entire range. 

The term “Engine Efficiency” may thus be amplified if 
desired, by writing “Engine Efficiency on the Rankine 
Cycle,” or “Engine Efficiency (Rankine).” It must be un- 
derstood, however, that this is a distinctly different thing 
from the Rankine Steam Cycle Efficiency as defined in 
Paragraph 5. The term “Rankine Efficiency” has been used 
for both of these things and it must be noted that its use 
is here abandoned for this reason. The term “Engine 
Efficiency” may also be amplified by writing “Engine Ef- 
ficiency of a Turbine-Generator” or “Engine Efficiency of 
Turbine only.” It is not desirable to use such terms as 
“Turbine-Generator Efficiency” or “Turbine Efficiency.” 
This term may be further amplified when necessary by pre- 
fixing the word “Indicated” or “Brake.” 

Efficiency, Rankine Steam Cycle.—This is the heat cycle 
efficiency, defined in Par. 3 of the Rankine steam cycle. 

h, — h: 
e = 
h; — h; 
where h,; = heat content of steam, at initial condition 
h: = heat content of steam after adiabatic expan- 
sion 
h; = heat content of the liquid at exhaust pressure 

Efficiency, Thermal (Symbol e:).—Thermal efficiency is 
defined as the heat equivalent of the work done divided by 
the heat supplied. 

Thermal efficiency of a steam engine or turbine on any 
steam cycle without reheat or extraction is expressed as 
follows: 

For steam engines: 

Indicated thermal efficiency. 
2545 
e,; = —_—— 

wi (h—h.) 
For steam engines and turbines: 

Brake thermal efficiency, 

2545 
ep = — es 

Wr (h — hi) 
For engine generators and turbo-generators: 

Combined thermal efficiency, 


3413 
ex en 
Wk (h — h, ) 
Where w: = Steam rate referred to indicated horsepower 


Ww, = Steam rate referred to brake horsepower 
wx = Steam rate referred to net kilowatts 


h = Heat content, B.t.u. per lb. at the throttle 
h, = Heat returnable to boiler, B.t.u. per lb. 
The thermal efficiencies of the internal combustion engine 
are expressed as follows: 











; 2545 
Indicated thermal efficiency, e: = 
Q: 
2545 
Brake thermal efficiency, = 
Qv 
3413 
Combined thermal efficiency, ex = 


Where Q; = B.t.u. per net i. hp-hr. 
Q» = B.t.u. per b. hp-hr. 
Qx = B.t.u. per net kw-hr. 


The thermal efficiency for complete plants will be ex- 
pressed in the same way, using i.hp., b.hp. net kw., water 
hp., air hp., ete., as the reference. For example: The 
overall thermal efficiency of a coal-fired electric plant is 

8418 J 
Calorific value of coal X lb. coal per net kw-hr. 

It is to be noted that in present usage the terms “thermal 
efficiency” and “cycle” are not limited to the thermodynamic 
sense only. As used in the Code, they are therefore not 
to be interpreted in the strictly special manner usual in 
thermodynamics. 

Their use in the general sense is established by custom 
and is perfectly understandable. 


The thermal efficiency of a steam engine, steam turbine 
or internal combustion engine is an overall efficiency which 
may be separated into two factors: the cycle efficiency and 
the engine efficiency. 

Thermal efficiency = Cycle efficiency X Engine efficiency. 

The engine efficiency may, therefore, be found by divid- 
ing the thermal efficiency by the cycle efficiency. 

Foot (Symbol Ft.).—Measure of length = 12 in. 

Gallon U. S. (Symbol gal.).—=231 cu. in. =.134 cw. ft. 

Gravity.—Acceleration due to standard (Symbol g) = 
980.665 cm/sec’ = 32.1740 ft/sec’ which is the actual value 
of this acceleration at sea level and about 45 deg. latitude. 
For latitudes between 20 deg. and 70 deg. and altitudes 
below 5,000 ft., the maximum difference between local and 
standard gravity is about 1 part in 400, an amount which 
is ordinarily negligible for engineering purposes. 

Heat, Mechanical Equivalent of (Symbol J).—— 778 ft-lb. 
per B.t.u. For the mechanical equivalent of heat, the fol- 
lowing values have been adopted: 

J = 778 ft.-lb. = B.tu. 
J = 4.186 Joules per mean gram calorie 

Other values which have been used in some of the re- 
cent steam tables are: Mollier (1906), 778.28; Marks and 
Davis (1916), 777.52; Goodenough (1914), 777.64; Callendar 
(1915), 777.8. The greatest difference of any of these 
values from 778.00 is about 1 in 1620, an amount which is 
devoid of physical significance because the uncertainty of 
the value is at least 1 part in 500. The 15 deg. calorie is 
known to be about 1 part in 2000, and the mean calorie is 
known to be nearly the same as the 15 deg. calorie. But 
the difference between the two is not so accurately known, 
even its sign being uncertain. In view of this fact it is 
quite evident that in the value J = 778 ft.-lb. per mean 
B.t.u., even the 8 is not certain, and that the use of figures 
beyond the decimal point is a purely illusory refinement. 
Until standard steam tables are developed, all computa- 
tions should be made with the value of J upon which the 
particular steam tables employed are based; otherwise arti- 
ficial inconsistencies are introduced. The same is true of 
ammonia and similar tables. 

Heat Equivalent of Work (Symbol A).— = 0.001285 B.t.u. 
per ft.-lb. 

Heat Rate.—The heat rate to a steam engine or turbine 
is the total heat content of the steam entering the engine, 
plus reheat, less the total heat returnable from engine to 
boiler per hour per unit of output. 

Note.—In case the engine operates on a single Rankine 
cycle the heat returnable is that heat which is contained 
in the water at the temperature corresponding to exhaust 
pressure. For other cycles it is determined by the cycle 
employed. 
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The heat rate for a complete steam plant, internal com- 
bustion engines and internal combustion plants, is the high 
calorific value of the fuel multiplied by lbs. of fuel con- 
sumed per hour per unit of output. 

Horsepower (Symbol hp.).— = 550 ft. lb. per sec. = 33,000 
ft. lb. per min. — 1,980,000 ft. lb. per hr. Equivalents: 
2,545 B.t.u. per hr.; 745,702 watts; 0.7457 kw. 

Horsepower-Hour (Symbol hp. hr.).—Equivalent, 2,545 
B.t.u. 

Assuming J = 778 ft. lb. per B.t.u. 


1,980,000 
1 horsepower-hour = ————— 
778 
2544.987 plus B.t.u. 
1,980,000 


1 kilowatt-hour = ———————— 
778 x 0.745702 
= 3412.874 plus B.t.u. 
Since the value 778 is uncertain by more than one unit, the 
use of decimal places in the foregoing values is unwarranted 
and they are abbreviated to 2545 and 3413. 
The A.LE.E. has adopted the value 
1 hp. = 746 watts = 550 ft. Ib. per sec. (London) 
550.22 std. ft. lb. per sec. 
but inasmuch as the international volt-ampere is now known 
to be 1.0005 true watts, the above value is not exact, and 
further, the use of the London ft. lb. in preference to the 
std. ft. lb. has not been generally adopted. The Bureau 
of Standards uses 1 U.S. std. hp. = 550 U.S. std. ft. Ib. 
per sec. 
Horsepower, Water (Symbol w.hp.).—Water horsepower 
is to be computed from the equation: 
(lb. of liquid per min.) x (total head in ft. 
of liquid) 





Water hp. — 
33,000 

Both suction and discharge heads are to be total heads (in- 
clusive of velocity heads) except in cases where the velocity 
head is less than 0.2 per cent of the total head. In the 
latter case static pressure, as usually taken by pressure 
gauges, may be used without correction for velocity head. 

If the total head is given as a difference of pressure the 
value to be used in the foregoing equation is to be found 
from the formula: 
Head in feet 

Pressure difference in lb. per sq. in. 





144 
Actual density of water in Ib. per cu. ft. 
Water horsepower for pumps is a measure of the rate at 
which energy is supplied to the water or other liquid by 
the pump. In the case of hydraulic turbines it is a meas- 
ure of the available energy in the water to be employed 
by the turbine in unit time. 

Ice Point and Steam Point.—The ice point is 32 deg. 
Fahr. and the steam point 212 deg. Fahr., both at satura- 
tion pressures corresponding to these two temperatures, re- 
spectively. 

Kilowatt (Symbol kw.).— = 1000 watts. Equivalents: 
1.3410 hp.; 3413 B.t.u. per hr.; 737.56 ft. lb. per sec. 

Kilowatt Hour (Symbol kw. hr.).—Equivalents: 1.3410 
hp. hr.; 3413 B.t.u. 

Mercury.—The density of mercury at 32 deg. Fahr. is 
13.5955 grams per cu. cm. (Kaye & Laby, 1918). The 
mean cubical expansion between 32 deg. Fahr. and 212 deg. 
Fahr. is 0.0001014 per deg., and from 32 deg. to 110 deg. 
Fahr. it is 0.0001010. The factor for reducing inches of 


mercury to lbs. per sq. in. is 0.4912 at 32 deg. Fahr. Fo 
values at other temperatures see Weather Bureau Circu 
lar F. or Marks and Davis’ Steam Tables. 


Pound, Force (Symbol Ib.).—A force represented by th: 
— of one pound mass where gravity has the standar. 
value. 

Pound, Foot- (Symbol ft.-Ib.)—The work done by 1 lb 
force when its point of application moves one foot in th: 
direction of the force. 


Pound, Mass (Symbol Ib.).—0.4535924 times the mass 0 
the international prototype kilogram. 

Pressure, Back.—The back pressure or exhaust pressure 
for steam engines or turbines is defined as the pressure 
obtained at or as near as possible to the exhaust flange. 
For further details, see A.S.M.E. Codes on Instruments 
and Apparatus, Steam Engines, Steam Turbines and Con- 
densing Apparatus. 

Pressure, Initial Steam.—The initial steam pressure for 
any steam engine or turbine is defined as the average pres- 
sure obtained in the supply pipe directly preceding the 
throttle valve of the engine or turbine. The same definition 
will apply to any other apparatus using steam and using 
a stop valve to start or stop it. 


Steam Cycle, Rankine——The Rankine steam cycle con- 
sists of 

(a) admission at constant pressure and temperature. 

(b) adiabatic expansion to the back pressure. 

(c) exhaust at constant pressure and temperature. 

(d) return to the boiler of the equivalent amount of 
feedwater, taken at the temperature and pressure of 
the exhaust steam; there is to be no heat leakage and 
no friction, so that all stags of the cycle are ideally 
perfect. 

Steam, Quality of.—The quality of steam or other vapor 
is specified in two ways: If the vapor is superheated, the 
quality is described by stating the number of degrees of 
superheat. If the vapor is wet, the quality is described by 
stating the dryness factor; for example, if steam contains 
2% per cent of moisture, its dryness is 0.975. 

Dry steam, to which most steam conditions involving wet 
steam were formerly corrected, is that condition at which 
there is present no moisture and no superheat, and the 
heat content is that of the saturated vapor. It is a condi- 
tion which cannot he exactly realized commercially, and as 
the correction to dry steam has never been applied to 
superheated steam, it appears advisable to discontinue its 
use. This does not bar its employment, as a condition 
together with a definite pressure (and back pressure or 
vacuum) for correcting guarantee tests to a common state. 

Steam Rate.—The steam rate of an engine turbine, or 
complete steam plant is the pounds of steam per hour 
under actual conditions, per unit of output; it is to be 
corrected neither for moisture nor superheet. For further 
details in application, reference should be made to the In- 
dividual Test Codes on Reciprocating Steam Engines, Steam 
Turbines, Reciprocating Steam Pumps and Complete Steam 
Plants. 

Temperature, Absolute (Symbol T).—The absolute tem- 
perature in Fahrenheit degrees is denoted by T, and tem- 
perature on the ordinary Fahrenheit scale by t, the rela- 
tion between the two being 

T=t- 459.6 
and the absolute temperature of the ice point being T. = 
491.6. The values are uncertain by about two units in the 
last place given. For all ordinary engineering purposes, 
such as reduction of gas volumes, the values 460 and 492 
are more than sufficiently accurate. 
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e a — 
Theoretical Horse Power Required to Raise Water to 
e o 
Different Heights 
From the Novo Handbook 
HEAD IN FEET 
Ft. 10 15 20 25 80 $5 40 45 50 60 75 80 85 90 100 
10 .08 .04 .05 .06 .08 09 .10 ll 18 15 .19 .20 22 .23 25 
20 .05 .08 .10 18 15 18 .20 22 .@5 .30 .38 .40 .42 45 .50 
30 .08 oan 18 .19 .@s 26 .380 $4 .88 45 57 .60 .68 .68 .75 
40 10 15 .20 25 .30 $5 .40 45 .50 .61 .76 .80 .85 91 1.01 
50 18 .19 .@5 . 82 .38 44 .50 57 .68 .76 495 1.00 1.06 1.14 1.26 
75 .19 .28 .38 47 57 .66 .76 .85 .95 1.14 1.42 1.50 1.77 1.70 1.89 
100 “,@5 .38 .50 .68 Te .88 1.01 1.14 1.26 1.51 1.89 2.00 2.18 2.27 2.52 
125 .32 47 .68 .79 .97 1.10 1.26 1.42 1.58 1.89 2.37 2.50 2.66 2.84 8.16 
150 .38 57 .76 .95 1.14 1.382 1.52 1.70 1.89 2.27 2.84 8.00 $.19 $8.41 $.79 
a 175 .44 .66 .88 1.10 1.32 1.54 1.78 1.99. 2.21 2.65 $.31 3.50 $3.72 $.98 4.42 
2 200 .50 776 1.01 1.26 1.52 1.77 2.02 2.27 2.52 8.03 3.79 4.00 4.25 4.54 5.05 
fam 250 .68 .95 1.26 1.58 1.90 2.20 2.52 2.84 $3.16 8.79 4.738 5.00 5.381 5.68 6.31 
= 300 .76 1.14 1.51 1.90 2.27 2.65 $.03 3.41 $8.79 4.54 5.68 6.00 6.37 6.82 7.58 
2 $50 .88 1.38 tw 2.21 2.65 $3.09 8.54 $8.98 4.42 5.30 6.62 7.00 7.44 7.95 8.84 
* 400 1.01 1.52 2.02 2.52 3.03 $3.53 4.04 4.55 5.05 6.06 7.57 8.00 8.50 9.09 10.10 
[- 
Mm 500 1.26 1.90 2.52 8.16 83.78 4.42 5.05 5.69 6.31 7.58 9.47 10.00 10.638 11.36 12.63 
yA 550 1.89 2.08 2.78 $3.47 4.17 4.86 5.56 6.26 6.94 8.33 10.42 11-00 11.69 12.50 13.89 
8 600 1.52 2.28 3.03 $3.79 4.55 5.30 6.06 6.82 7.58 9.09 11.36 12.00 12.75 18.64 15.15 
an 650 1.64 2.47 $.28 4.10 4.938 5.75 6.56 7.39 8.21 9.85 12.381 18.00 18.81 14.77 16.41 
3 700 4.37 2.66 $3.54 5.42 5.30 6.19 7.07 7.96 8.84 10.60 18.26 14.00 14.88 15.91 17.68 
750 1.89 2.85 $3.79 4.74 5.68 6.63 7.58 8.538 9.47 11.36 14.20 15.00 15.94 17.04 18.94 
800 2.02 $3.04 4.04 5.05 6.06 7.07 8.08 9.10 10.10 12.12 15.15 16.00 17.00 18.18 20.20 
850 2.15 3.23 4.29 5.37 6.44 7.51 8.58 9.67 10.73 12.87 16.10 17.00 18.10 19.32 21.46 
900 2.27 3.42 4.54 5.68 6.82 7.95 9.09 10.24 11.36 18.63 17.04 18.00 19.138 20.45 22.73 
950 2.40 $3.60 4.80 6.00 7.20 8.40 9.60 10.80 11.99 14.389 17.99 19.00 20.20 21.59 23.99 
1000 2.52 3.79 5.05 6.31 7.58 8.84 10.10 11.36 12.63 15.15 18.94 20.00 21.25 22.73 25.25 
2000 5.05 7.57 10.10 12.63 15.15 17.67 20.20 22.72 25.25 $0.30 °37.87 40.00 42.50 45.45 50.50 
Th ical H ired Rai 
« « a « 
Theoretical Horse Power Require to Raise Water to 
. e 
Different Heights 
From the Novo Handbook 
HEAD IN FEET 
Ft. 160 200 250 $00 $50 400 450 500 600 700 800 900 1000 1100 1200 
10 37 .50 .62 .75 .87 1.00 1.33 1.25 1.50 1.75 2.00 2.25 2.50 2.75 $3.00 
20 .75 1.00 1.25 1.50 1.75 2.00 2.25 2.50 $3.00 $.50 4.00 4.50 5.00 5.50 6.00 
30 1.12 1.50 1.87 2.25 2.62 $.00 $.38 $3.75 4.50 5.@5 6.00 6.75 7.50 8.25 9.00 
40 1.50 2.00 2.50 $.00 3.50 4.00 4.50 5.00 6.00 7.00 8.00 ‘9.00 10.00 11.00 12.00 
50 1.87 2.50 $3.12 $8.75 4.87 5.00 5.63 6.25 7.50 8.75 10.00 11.25 12.50 18.75 15.00 
75 2.81 $.75 4.69 5.62 6.56 7.50 8.44 9.37 11.25 13.18 15.00 16.88 18.75 20.57 22.50 
100 $.75 5.00 6.75 7.50 8.75 10.00 11.25 12.50 15.00 17.50 20.00 22.50 25.00 27.50 30.09 
125 4.69 6.25 7.81 9.37 10.94 12.50 14.06 15.63 18.75 21.88 25.00 28.13 $1.25 $4.32 37.50 
- 150 5.62 7.50 9.37 11.25 18.12 15.00 16.87 18.75 22.50 26.25 $0.00 $3.75 $7.50 41.25 45.00 
a 175 6.56 8.75 10.94 18.12 15.31 17.50 19.69 21.86 26.25 30.63 35.00 39.37 43.75 48.07 52.50 
2 200 7.50 10.00 12.50 15.00 17.50 20.00 22.50 25.00 30.00 35.00 40.00 45.00 50.00 55.00 60.00 
a 250 9.37 12.50 15.72 18.75 21.87 25.00 28.13 $1.50 37.50 43.65 50.00 56.25 63.00 68.75 75.00 
a 300 11.25 15.00 18.75 22.50 26.25 30.00 833.75 37.50 45.00 53.50 60.00 67.50 75.00 82.50 90.00 
4 $50 18.12 17.50 21.87 26.25 80.62 $5.00 39.38 43.75 52.50 61.25 70.00 78.75 87.50 96.25 
= 400 15.00 20.00 25.00 $0.00 35.00 40.00 45.00 50.00 60.00 70.00 80.00 90.00 100.00 
2 500 18.75 25.00 $1.25 $7.50 43.75 50.00 56.25 62.50 75.00 87.50 100.00 
am 550 20.638 27.50 $4.38 41.25 48.138 55.00 61.88 68.75 82.50 96.25 
3 600 22.50 $0.00 $7.50 45.00 52.50 60.00 67.50 75.00 90.00 
— 650 24.38 82.50 40.63 48.75 56.88 65.00 73.13 81.25 97.50 
ss 700 26.25 $5.00 43.75 52.50 61.26 70.00 78.75 87.50 
750 28.138 $7.50 46.88 56.25 65.68 75.00 84.38 93.75 
800 30.00 40.00 50.00 60.00 70.00 80.00 90.00 100.00 
850 $1.85 42.50 53.138 63.75 74.38 85.00 95.63 
900 $3.75 45.00 56.25 67.50 78.75 90.00 
950 $5.63 47.50 59.38 71.25 83.138 95.00 
1000 $7.50 50.00 62.50 75.00 87.50 100.00 
2000 75.00 100 .00 






























































64 





DAYTON-DOWD COMPANY 


Main Offices and Works: Quincy, Illinois, U. S. A. 


Manufacturers of Centrifugal Pumps 





Salt Lake City, 206 South West Temple. 
Spokane, Wash., South 118 Lincoln St. 
Chicago, 30 North Michigan Blvd. Birmingham, 
San Francisco, 7 Front St. Co. 

New York City, 369 Lexington Ave. 
Washington, D. C., 1816 Park Road, N. Y. 
Indianapolis, State Life Bldg. 

Milwaukee, 548 Milwaukee St. 

Oklahoma City, 301 Local Bldg. 

Richmond, Va., Electric Bldg. 

Toronto, 610 Federal Bldg. 

Edmonton, Can., 10238 104th St. 

Cleveland, Ohio, Engineers Bldg. 

St. Paul, Minn., 6th and Rosabel Sts. 
Omaha, Neb. 


Ala., 


Detroit, Mich., 622-4 First St. 
Cincinnati, O., Mercantile Library Bldg. 
Moore-Handley Hardware 


Baltimore, Md., 120 South Calvert. 
Winnipeg, Can., 103 Princess St. 
Atlanta, Ga., Hurt Bldg. 

Montreal, Can., 1605 Delorimier Ave. 
Portland, Ore., 816 Lewis Bldg. 
Boston, Mass., 250 Stuart St. 

St. Louis, Mo., 2211 Olive St. 
Philadelphia, Pa., 1524 Chestnut St. 
Vancouver, Can., 609 Credit Foncier Bldg. 
Davenport, Iowa, 2108 Grand Ave. 
Charlotte, N. C., 101 Kinney Bldg. 


Louisville, Ky., 1197 Starks Bldg. 
Pittsburgh, Pa., Farmers’ Bank Bldg. 

Los Angeles, Calif., 722 American Bank Bldg. 
Denver, Colo., 618 Exchange Bldg. 

New Orleans, La., 1506-7 Masonic Temple. 
Houston, Tex., 2d National Bank Bldg. 
Memphis, Tenn., 704 Dermon Bldg. 
Carthage, N. Y., 616 Alexandria St. 

Seattle, Wash., 2726 First Ave., S. 
Phoenix, Ariz., Pratt Gilbert Hardware Co. 
Duluth, Minn., 316 Glencoe Bldg. 

San Benito Texas, P. O. Box 404. 

Tulsa, Okla., 211 Commercial Bldg. 

Tacoma, Wash., 2123 Pacific Ave. 

Butte, Mont., Ben F. Evans. 





SINGLE-STAGE, DOUBLE 
MULTI-STAGE, AUTOMATICALLY BALANCED TYPE; 
UNDERWRITERS’ FIRE OPEN IMPELLER 
NON-CLOGGING SEWAGE PUMPS, VERTICAL AND HORIZONTAL. 


Products: CENTRIFUGAL PUMPs; 
SUCTION ; 
APPROVED PUMPS; 
Dayton-Dowd Centrifugal pumps embody the most advanced 
principles of pump engineering in which a fine balance 
between theory and practice have been established. This, 
plus the high standards of manufacture, assure the pur- 
chaser the utmost satisfaction over a long period of time. 
Several Fundamental Points of Pump Design Exemplified 
in Dayton-Dowd Construction: First, efficiency of operation. 
Exact scientific knowledge and the experience of many 
years are combined in the design of casings and impellers 
to obtain the highest efficiency possible under various con- 
ditions. The water passages are of the correct size and 
shape to convert most efficiently the velocity into pressure. 
Second, accessibility. The rotating element of Dayton-Dowd 
centrifugals may be removed in a few moments by merely 
lifting the top half casing and bearing caps. The piping is 


not disturbed. Split glands with swing bolts and plenty of 














Type CSD Automatically Balanced Multi-Stage Gasoline 
Engine Driven Pump 














Type CSD Automatically Balanced Multi-Stage Pump 
Direct Connected to Steam Turbine 


room make packing the boxes an easy matter. Third, inter- 


changeability of parts. Jigs and fixtures are used through- 
All parts are machined to limit gauges and templates. 
Fourth, 


Dayton-Dowd pumps are rugged in 


out. 
Interchangeability of parts, therefore, is certain. 
strength and long life. 
construction. A generous factor of safety has been allowed 
which minimizes breakdown and repair bills. 

Every Pump Fitted to Individual Needs: The selection of 
a centrifugal pump involves a careful investigation and con- 
sideration of the conditions under which the pump is to 
operate in order that the pump may be designed with the 
proper “characteristic curve” to obtain the most econom- 
ical results. This characteristic or “head volume” curve 
shows the capacity of the pump at various heads when 
running at constant speed. Inasmuch as Dayton-Dowd 
pumps are always designed to fit the particular require- 
ments of each individual order, the most practical relation- 
ship between efficiency and head volume is always assured. 


Type C S Dayton-Dowd Pumps: Type C S Pumps are of 

















Type CS Pumps Connected for Series Operation 
with Motor Mounted Between Pumps 

















Fire Pump with Dual Drive-Electric Motor and 
Gasoline Engine for Standby Service 





Continued on Next Page 
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the single stage, double suction types built in sizes from 
1% in. to 48 in. discharge, capacities ranging from 40 
gallons per minute to 65,000 gallons per minute. Adapted 
for any head up to 200 ft. Pumps regularly furnished 
bronze fitted, but for special service are built of acid re- 
sisting bronze or other alloys indicated by the service to 
be performed. Pumps are of the split-case design; rotor 
entirely removable without disturbing piping. Impeller 
design has power-limiting characteristic, protecting motive 
power from overload in case the head drops off. Ask for 


Bulletin 267. 


Type C S D Multi-Stage Pumps: 
There are no thrust bearings. 


Are of the automatic- 
ally balanced type. Pumps 
are of split case design; interior of the pump can be in- 
spected by simply removing cover of pump. Built in sizes 
from 2 in. discharge to 14 in. discharge for capacities from 
30 gallons per minute to 7,000 gallons per minute against 
Adapted for motor, high- 


Ask for Bulletin 


practically any desired pressure. 
speed turbine or other methods of drive. 
300. 

The C S D F Underwriters’ Fire Pumps: Are approved by 
all Boards of Fire Underwriters. Built in 500, 750, 1,000 
and 1,500-gallon-per-minute sizes for motor, steam turbine 
or gasoline engine drive. Built in accordance with under- 


writers’ specifications. Ask for Bulletin 500. 


Bulletins on Dayton-Dowd Centrifugal Pumps: 


Type C S and C S L H—General Service Pumps, Bulletin 
267. 


Type C S T Power Limiting Tank Filling and House Pumps, 
Bulletin 600. 

Type S B Belt Driven, Single Suction, General Service 
Pump, Bulletin 700. 

Type C S D Automatically Balanced High Pressure Pumps, 
Bulletin 300. 

Type C S D F Single and Multi-Stage Underwriters’ Fire 
Pump, Bulletin 500. 

Type H R Automatic Condensate Return Pumps, Bulletin 
900. 





Type CV Vertical Non-Clogging Raw Sew- 
age Pump. Has Many Exclusive Features 
of Design. Impeller and Shaft Entirely 
Removable Without Disturbing Line Shaft, 
Pipe Connections or Foundation Alignment 


Type S S V Vertical Sump Pumps and Sewage Ejectors, 
Bulletin 1100. 


Type T F Turbine Driven Boilers Feed Units, Bulletin 265. 
Type N H Motor Driven Brine and Water Pumps, Single 
Sec., Bulletin 800. 

Type C H Non-Clogging Horizontal and Vertical Sewage 
Pumps, Bulletin 1200. 


Type S Paper Stock Pumps, Bulletin 1300. 


Copies of any of these Bulletins will be sent on request. 


Engineering Service: The experience of our enginering staff 
is available without obligation in connection with any pump- 
ing problems. Special pumps for handling corrosive liquids 
will be made where indicated. We pour all mixtures of 
metal, special bronzes, aluminum, lead, cast iron, ete. 





Type CH Horizontal, Non-Clogging Sewage Pump 





Type CSDX High Pressure 10-Stage Series Pump. This Unit Designed 


for 500 GPM, 1,300 Ft. Head 





Type CSF Single Stage Motor-Driven Approved Underwriters’ Fire Pump. 
Also Built in Multi-Stage Design 








MANISTEE IRON WORKS COMPANY 
Manistee, Mich. 
Manufacturers of Centrifugal Pumps, Rotary Jet Air Pumps, Rotary Jet Condensers 





BRANCH OFFICES 


Milwaukee, Wis. 
New Orleans, La. 
New York, N. Y. 


San Francisco, Calif. 
St. Louis, Mo. 
St. Paul, Minn, 


Philadelphia, Pa. 
Pittsburgh, Pa. 
Salt Lake City, Utah. 


Dallas, Tex. 
Denver, Colo. 
Detroit, Mich. 


Chicago, Ill. 
Cincinnati, Ohio. 
Cleveland, Ohio. 


Birmingham, Ala. 
Boston, Mass. 
Cedar Rapids, Iowa. 





Products: RoTURBO CENTRIFUGAL PUMPS, 
RoTaryY JET AIR PUMPS, ROTARY JET CON- 


DENSERS. 


Also manufacturers of Vacuum Pumps, Fire 
Protection Pumps, Vacuum Evaporators. 


Characteristics of the Manistee Roturbo 
Pump: The distinguishing feature of the 
Manistee Roturbo Pump is the construction 
of the impeller. It differs from the ordinary flat dise 
runner or impeller. 

In the Roturbo impeller the cross section area from the in- 


let to the outlet is constant. Thus it forms an accumulator 


Four Stage Horizontal Split Roturbo Pump, Type H4 


for storing water at constant pressures. The cross section 
area of the common type of impeller gradually diminishes. 
This results in a gradual acceleration of the velocity of the 
In the Roturbo impeller a large amount of water 


This gener- 


water. 
is subjected to centrifugal force at all times. 
ates pressure head directly. The ordinary impeller gen- 
erates principally velocity energy, leaving it to the diffuser 
or volute to turn this velocity energy into pressure head. 


This method is always a very inefficient transformation. 


The rim of the Roturbo impeller is arranged with a series 
of turbine blades curved in an extreme rearward direction 


an 


' 


Due 
to the water passing through the nozzles 
formed by these turbine blades, 25 per cent 
of the pressure energy generated by the 


relative to the direction of rotation. 


impeller is transformed into velocity energy. 
This velocity energy reacts upon the turbine 
blades and assists in driving the impeller. 
In other words, it decreases the power re- 
quired to drive the impeller. As more water 
passes through the impeller, due either to an increase in 
pump speed or a decrease in head, this reaction effect be- 
comes greater. It is possible consequently to operate the 
pump under any condition of head or volume without over- 


' ‘ ' ; } i 
nh tise a cess 
iT ‘ . ak . aa 
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Eight Stage Horizontal Split Roturbo Pump, Type H8 


loading the driver. The salient features brought about by 


this type of impeller are as follows: 


High Efficiency. 

Lasting Efficiency. 

Flat power curve with varying discharge. 

A flat efficiency curve with varying discharge. 


The comparatively high efficiencies obtained by the Manistee 
Roturbo Pump are due largely to the pressure chamber 
impeller. 
sure head directly and discharging the liquor with only 25 
per cent of its total energy in velocity, the losses in effi- 


On account of the impeller generating the pres- 


Factory and Main Offices 
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ciency are very small. As the amount of velocity energy 
is comparatively small, a very simple form of diffuser can 
be used. The clearances between the rim of the impeller 
and the diffuser blades are very large, eliminating the 
necessity for removable diffuser blade tips. 


The efficiencies are made more permanent and lasting on 
account of the extreme low velocity of water through the 
pump. This causes oniy a minimum wear on the impellers 
and diffusers. In the ordinary Centifugal Pump there are 
considerable losses in efficiency on account of the action of 
high velocity water on the different metals. It will also be 
found that there are more stages in a Manistee Roturbo 
Pump for creating a specified pressure than in the ordinary 
type of Centrifugal Pump. 


The inherent non-overloading type of Roturbo impeller gives 
to the pump a great deal more useful work energy at the 
lower heads than the ordinary type. This useful work at 
lower heads bolsters up and maintains the high efficiency 
of Roturbo pumps over a wide range. This naturally 
increases the efficient useful work the pump can perform. 
In short, at lower heads than specified the Roturbo im- 
peller pump will give more water with the same or less 
power. 


The casing is split horizontally and both branches are cast 
integral with the lower half casing. Great care is taken 
in the pouring of metal in the casing in order to secure 
the exact shape and perfect smoothness necessary for cor- 
rect water flow. 





Volute Type Single Stage Roturbo Centrifugal Pump 


The object of this is to reduce to a minimum the difference 
in pressures between stages, consequently less losses in effi- 
ciency due to leakage. 


The characteristic curve of the Roturbo impeller approaches 
most nearly the ideal head and volume curve for a Centrif- 
ugal Pump impeller. This ideal curve is one on which there 
are no unstable points, so that when operating at a constant 
speed, there is a different capacity for each condition of 
head. The highest pressure is obtained when the discharge 
of the pump is completely shut off. There is a gradual 
increase in volume as the head is reduced. The curve also 
shows that at zero head the capacity is 190 per cent of 
normal. 


The brake horsepower curve is of the non-overloading type. 
At no condition of head or capacity does the power exceed 
by more than a few per cent the power required to drive 
the pump at normal capacity. This curve is obtained on 
account of the extreme rearward direction of discharge of 
the water, which has a turbine effect on the impeller. 


The non-overloading type of power curve can be obtained 
with the ordinary pump impeller by restricting the area of 
he inlet water passages. This chokes or limits the amount 
f water that can pass through the impeller. The result 
is a head and volume curve which drops off abruptly. Thus 
vhen the head is reduced below normal or even as low as 
ero head, the increase in capacity is very small. This 
as its effect on the brake horsepower curve which drops 
ff abruptly at the reduced heads. 


Volute Type Single Stage Roturbo Centrifugal Pump 


The Manistee Roturbo Single Stage Pumps are famous for 
their ruggedness, simplicity and high economy. 


Specification for Manistee RoTURBo Horizontally Split Multi-Stage Type 
Pumps 

Casing: The casing will be of the horizontally split type with the suc- 

tion and discharge openings cast integral with the lower half. The 

material used will be close grained cast iron or bronze as per detail 

specifications, accurately machined and free from flaws or other de- 

fects. 

Hydrostatic Test: Each casing will be 

double the pressure of that to which it will be 

service. 

Bearings: The bearings will 

having very large oil reservoirs, 

Diffusers: The stationary diverging channels will be cast iron or bronze, 

properly maci'ined and made removable and renewable, and fitted with 

removable and renewable diffuser and eye rings. 

Stuffing Boxes: The stuffing boxes will be of ample depth. 

packing will be used throughout. 

Impeller: Will be of the RoTURBo patent pressure chamber type of 

cast iron or bronze as per detailed specifications and will be fitted with 

removable bronze eye rings and bridge rings. 

Hydraulic Balance: Impeller will be hydraulically balanced with ref- 

erence to erd and lateral thrust at all speeds. 

Shaft: The shaft will be of ample size to transmit the maximum power 

required without stress or vibration. It will be accurately machined and 

polished, and provided with bronze sleeves. 

Coupling: When pump is arranged for 

movers, a flexible coupling will 

variation in alignment. 

Pulley: When pump is for belt drive, suitable cast iron pulley and out- 

beard bearing will be provided instead of flexible coupling. 

Baseplate: The baseplate will ke of cast iron, heavy section, suitably 

ribbed to prevent distortion and extended to receive prime mover or 

pulley. 

Painting: After completion, the 


given a hydrostatic test of 
subjected in actual 


be of the ring lubricated babbitt type, 


Metallic 


direct connection to prime 
be provided to compensate for slight 


interior of the pump will be given 
one coat of anti-rust paint and the exterior will be suitably covered 
with dull finish machinery paint. All bright parts will be carefully 
protected against rusting in transit. 

General: The pumps will be well finished throughout and all material 
will be as per detailed specifications. The workmanship will be first 
class in all respects. 








PEERLESS PUMP COMPANY 
Deep-Well Turbine Pumps 


Manufacturers of Moturbo 


Western Factory, Los Angeles, California, Eastern Factory, Massillon, Ohio 





DISTRICT REPRESENTATIVES 


Portland, Ore., 355 Everett 
Yuma, Ariz., 1120 Fifth Ave. 
San Francisco, Calif., Room 314, 7 Front St. 
Sacramento, Calif., 1327 O St. 
San Jose, Calif., 635 South First 
Fresno, Calif., 1255 Broadway 
Bakersfield, Calif., 1514 20th St. 
Tulare, Calif., South K and Owens Ste. 


Calif. 
Tex., 


Lancaster, 
Amarillo, 


St. 
717 

New York City. 
St. 


Pittsburgh, Pa., 1601 


Amarillo Bldg. 
South America, PO. Box 286, Hanover Square, 


New York, Room 513, 51 E. 42nd St. 
Chicago, Room 532, 9 So. Clinton St. 


Baltimore, Md., 321 Equitable Bldg. 


Detroit, Mich., 414-420 Curtis Bldg. 
Grand Blvd. 

Indianapolis, Ind., 945 N. Denny St. 
St. Louis, Mo., 923 Chemical Bldg. 
Kansas City, Mo., 411 Mutual Bldg. 
St. Paul, Minn., 1603 University Ave. 
Duluth, Minn., Providence Bldg. 

Des Moines, Ia., 207 W. Court Ave. 


2842 W. 


Arrott Bldg. 





Products: MoTurBo DEEP WELL TURBINE PUMPs. 
Moturbo, with Power Unit Integral: Moturbo is 
a deep well turbine pump designed for the pur- 
pose of lifting water for municipal, industrial 
and private use. It is a compact, self contained 
unit with electric auto-controlled driving mechanism in- 
tegral with the pump head. A simple push button switch 
controls its operation. It is built in five standard sizes— 
the power unit ranging from 7'2 to 150 H. P.; larger sizes 
are built upon specifications. 


MOT 


Moturbo 


Contrary to the common practice of pump manufacturers 
of building their product te conform to the driving mechan- 
The 


driving mechanism manufacturers have never built a unit 


ism, Moturbo is a complete manufactured product. 
specially for turbine pump operation. This is due to the 
fact that driving mechanisms are required to cover a wide 
range of duty. To overcome the compromise in design 
made necessary by this fact, a special power unit had to be 
built. 


Every part used in Moturbo construction was designed to 
conform to turbine pump requirements. The complete unit 
from the intake screen to the cover cap is guaranteed by 


the Peerless Pump Company. 


Cold Oiled—Water Cooled Bearings: All Moturbo bearings 


are lubricated by cold oil. The oil lubricating the ball thrust 
and the top ball bearing is kept at an evenly cool tempera- 


ture by discharging water which surrounds the oil bowl. 


The oil is circulated in a steady flow by a spiral rotary 
pump. It is carried up and through the top bearing and 


returned downward, through holes provided for this pur- 


<A efERLEss — 


TURBO) 


pose in the casting on the outside of the bearing 
race, to the oil bowl. The bottom bearing of 
the pump bowls and shaft line bearings are lub- 
ricated from sight feed oil cups by gravity. Cold 
oil is delivered to these bearings in pre-determined 
quantities. Moturbo fulfills every requirement of an effi- 
cient electrically driven unit and renders obsolete many 
kinds and designs of deep well turbine pumps. 


H. S. D. C. 


Peerless Deep Well Turbine Pumps: There are conditions 
however, that require gas or steam-driven prime movers 


B. M. P. 


and. there are times when the purclaser may desire to use 


some standard make of motor other than the Auto Control! 
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PEERLESS PUMP COMPANY 








driving mechanism that forms an integral part of Moturbo Pulley can be changed without changing adjustment of 
construction. To meet such demands, the Peerless Pump runners. The heavy sub-base insures a rigid foundation. 
Company is manufacturing belt-driven units and heads de- 

signed for direct connection to any other standard make of ‘Type H. S. D. C. Full Floating Direct Connected: For di- 


vertical motor. In its sphere this equipment represents rect connection to any make of standard motor up to 400 








as high a standard of development as does Moturbo. Its 





construction embodies many of the features that helped 
gain for Moturbo its position in the industrial world. All 
adjustments of pump runners and shafting can be made 












without removing the motor or pulley from the pump head. 


— 
ee ial 






This is a feature rarely found in ordinary units built to 


$ 






accommodate standard vertical motors. In the case of 


a 
le 


belted-drive units, pulley can be changed without changing 
adjustment of runners. Peerless units, including Moturbo, 








combine a range of pumping equipment from which can be 
obtained the proper unit to fulfill efficiently and economic- 
ally any pumping requirement. 







COUPLING 
OISCHARGE PIPE 


EXTRA HEAVY On TUBE 








sHarT 
WELL CASING 

BRONZE BEARING 
ou TUBE 












It is convenient under some cir- 






Underground Discharge: 
cumstances to be able to convey the water away from the 
well-site under the surface of the ground by means of 








an underground piping system. The two Peerless units 






that have been designed to this purpose are types B. M. P. 
and M. U. D. C., one of which is above. 








Type M. S. D. C. Full Floating Direct-Connected Head: For 
direct connection to vertical motors up to, and including, 
125 H. P. 6 Pole and 150 H. P. 4 Pole. Ball or plate bear- 
ings can be used depending upon the depth of the pump. 
All bearings are incased in an oil bath which is water 










cooled. 






Pump runners and shaft can be adjusted without discon- 






necting’ motor. 











Type H. S. B. Full Floating Belted Head: Designed for 
application up to, and including, 250 H. P. Two extra 
Heavy Radial Ball Bearings are used to receive belt pull. 


The thrust load is carried on an extra heavy Segment 








Plate Bearing operating in water cooled oil. 










Special installations are available for up to 400 H. P. Belt 
Drive using four specially mounted Timken Bearings to take 








belt pull, now in operation on 600 ft. lifts. 









Capacities Obtainable 










G.P.M. 

For wells 6 mi. &. Dy OF lAP@OP. ..iccccincciescceseescie up to i150 

For wells T in. J. BD. or larwev........c.:00:c-cccsese000:. up to 450 

For wells 8 in. I. D. or largev............ neta ee up to 600 

For wells 10 in. I. BD. or laveer..-...c.cccccc0cs-hss! up to 1100 

For wens 12 in. L. 2: oF newer .................22053 up to 1500 

"or wells 14 in. I. D. or larger... up to 2200 H.P. The thrust load is carried on an extra heavy Segment 
Vor wells 16 in. I. D. or larger...............-.-------------. up to 3500 ~— plate Bearing operating in water-cooled oil. 

For wells 18 in. I. D. or larget...................--..-:---+++ up to 5000 

For wells 20 in. I. D. or larger.......................-..-.0-:- up to 6000 Pump runners can be adjusted without disconnecting motor. 











































ECONOMY PUMPING MACHINERY CO. 
General Office, 3431 West 48th Place, Chicago, III. 


2. The open shaft vertical pumps, gen- 
erally used in dry pump chamber instal- 
lations such as are provided in munic- 
ipal sewage pumping plants, ete. These 
pumps may be used in concrete oi 
brick pumping stations 
built in the field or in any 
of the various Economy 
steel tank stations which 
Horizontal Centrifugal Pumps are generally used for wa- are shipped ready for erection. These 
ter supply, either with overhead tanks or directly into mains pumping stations are described in 
as boosters. They are also used for various other serv- bulletin No. 411 which will be sent 
ices, such as_ boiler on request. Economy open _ shaft 
feeding, filter circula- pumps are built in either ball or 
tion and swimming sleeve bearing designs as required for 
pool circulation. They the individual application. All de- 
are truly general pur- signs are pressure lubricated so as to 
pose pumps. insure continuous service. 
3. The horizontal non-clog 
pumps are used for handling 
sewage, foodstuffs, paper 
stock and any other stringy 
or pulpy material. They are 
used in sewage disposal 
plants, garbage reduction 
plants, or in sewage pumping 
plants where the pump suc- 
The high pressure multistage horizontal split case pumps tion line is above the pump 
have one piece bronze diaphragm which eliminates leakage floor level. These pumps may 
between stages. A volute or spiral in every stage results be direct motor driven, belt 
in high pump efficiency without the use of diffusion vanes. or chain driven from any 
The thrust is eliminated with a hydraulic balancing device. suitable power source. They 
See bulletin No. 406 for specifications. are of unusually rugged de- 



















Double Suction Pump a 








The double suction ' ——- S 
single stage pumps em- ee 

body up-to-date hy- 
draulic developments 
with exceedingly high 
efficiencies. Their mechanical design is unusually rugged, 
so that they are fitted for continuous service. Specifica- 
tions are given in bulletin No. 408. 





Type EMF Multi-Stage Pump 





















































on s : : ’ : . sign with roller outboard 
The following table gives only a partial list. Write Gen- bearings that carry the en- 
eral Office for detailed information. tire weight of the rotor, | 
ioe there being only a shock Qpen shaft Vertical Non-Clogging 
__ Selection Table bearing within the pump cas- Pump 
rpacity | Total | Size Approximate ing. ; 
Unit ke Gallons | Head in | Discharge | Motor | Number Floor sd 
No. | | Feet | and Type Horse | of Space 
+ | Water | of Pump Power Stages Inches 
SC300 | 150 | 30° 21;"SM_ 3 - y oe ~ 20x 46 . 
SC301 150 | 60) | 24"-SM 5 | 1 20 x 52 
SC302 | 150 150 2'4"-M 10 1 24 x 60 
SC303 | 150 | 220 | 2%*-EMF| 15 4 | 24x62 
$C304 | 150 | 300 ‘| 2%"-EMF 20 6 | 24x70 
SC308 | 150 | 750 |3” -EMF| 60 8 34 x 98 
$C400 | 250 30 | 3" -MF 2.1 ¥ 22 x 48 
SC403 250 80 | 3" -MF 7% | 1 22 x 52 
sC408 | 250 | 125 |2%"-M Ss | l 24 x 60 
SC409 | = 250 180 | 3° -H 20 1 30 x 64 
SC41l | 250 | 375 |3* -EMF| 40 5 | 34x90 
SC412_ | 250 _600 | 3" -EMF| 60 | 7 34 x 98 
SC500 | 500 | 40 |4° -MG| 7! l 26 x 6: ‘ : 
Ssc5o01 | 500 | 80 4° -MG iB | 1 os Ge Horizontal Non-Clogging Pump 
sC502 | 500 | 150 | 3" -ME 300 | l 34 x 72 
eo ee — = E “= — = The following table gives only a partial list. Write General 
Dok io) é 5 - 2 , - . . . 
SC552 | 750 | 10 |5° -MH |] 30 l 36 x 68 Office for detailed information. 
oe eee 70 | 200 | 5" -M _ | 75 —. 34 x 84 Selection Table 
SC580 | 1200 30 6" -MJ | I 1 34x70 mo 
SC581 | 1200 | 80 | 6" My 30 l 34 : 75 Capacity _ = _Totat HEAD IN FEET 
SC585_| 1200 | 200 |5* -M’ | 100 34 x 98 G. P. M. | | 15 | 20 | 2 30 40 50 
SC600 3000 80 8” -M 100 1 42 x 106 ene eee rere! |S 
SC601 | 3000 140 8° -M | 150 1 48 x 112 | Size 3-SSV +-S8V | 4-S8V 4-SSV | 4-SSV | 4-SSV 
SC602 3000 200 8° -M_ | 250 1 56 x 124 150 H. P. 1% 3 5 5 
M__| 2 Xie R.P.M.| 850 850 850 1150 1150 
Improved Non - Clogging Centrifugal | Size | 4-SSV os 4-SSV 4-SSV 4SSV 4-SSV 
Pumps are made in three designs, all — aie ste | 8 820 1150 1150 
having the same efficient non-clogging ———— |—— — a 
impellers but differing in mechanical de- 500 | ad | -488V oi ser = at al = 
sign. These pumps will handle rags, | R.P.M.| 850 850 850 850 1150 1180 
sticks, ete., which are encountered in un- Size | 6Ssv | 6Ssv | 6SSV | 6SSV | 6SSV 6-SSV 
screened domestic and industrial sew- 750 | H.P. 7% 10 10 20 
age. The applications of the various  —_| [RPM 850 850 850 sso | 1150 | 1150 
types are as follows: | Size | 6- SSV | 6-SSV | 8-SSV | 8-SSV | 8-SSV | 8-SSV 
1000 | H. P. 7 10 15 15 20 25 
, : iS 
1. Self contained vertical or drop leg R. ©. M. 850 — _ si ot — 
type, frequently installed in the smaller : Size | 8-SSV | 8-SSV | 8-SSV | 8-SSV | 8-SSV | 10-SSV 
isolated plants where the pumps are ms iewiel a | pA pA pA i = 
; . | R. P. M.| d ‘ 
Ji ea ee dropped into the sump and operated sub- -———_-— _ : 
‘te “ merged without any suction piping, also Size | 8-SSV | 8-SSV | 10-SSV | 8-SSV | 8-SSV | 10-SSV 
« he ena ts ae ; 2000 | _H.P. 15 | 20 25 25 30 50 
Sige Ae widely used for draining comfort sta- R.P.M.| 670 | 670 670 850 850 850 
— tions, subways, etc. The patented me- ————— coos - - ; SSV 
Submerged Type Non- Chanical design of these pumps adds ad- oun | ee | ae ee ee ee i ee 
Clogging Pump _ ditional years to their life. |R.P.M.| 670 | 670 850 850 850 850 
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FULTON IRON WORKS COMPANY 


St. Louis, U. S. A. 


Plants and Offices at St. Louis, Mo., and Springfield, Ohio 
Successful Engine Builders for Over 75 Years 


Manufacturers of DIESEL and Internal Combustion Engines 
Gray Iron Castings—l1 to 100,000 Lbs.—Rough or Machined 





BRANCHES AND AGENTS 


New York Springfield, Ohio 


Salt Lake City 
Chicago New Orleans El Paso 


Dallas Houston 
Tulsa 


s Wichita, Kansas Boston 
Mobile Havana Pittsburgh 








We have completely 
equipped plant with 
foundries and machine 
shops employing 2,000 
skilled mechanics, ex- 
perienced engineers, 
and designers. Com- 
plete organization for 











financing, designing, 
manufacturing, and 
selling. Contract work 
solicited either to 
build machinery to your 
specifications or to de- 
velop and improve your 
rough ideas. 





Bird’s-eye view of the large, modern St. Louis plant of the 





Fulton-Diesel Type BGS Engine: The Type BG Fulton- 
Diesel is built in 3, 4, 5, 6 and 8 cylinders with ratings of 
from 375 to 1,000 B. H. P., operating at 225 R. P. M. 
It is of the air-injection type and is ideal for heavy, con- 
tinuous duty. This is one of the many Fulton-Diesels that 
have been giving dependable, economical power service to 
many towns and cities. Write for complete literature. 


Fulton Iron Wks. Co. 





Dredge Pump for Great Lake Service 


Heavy Castings and Special Machinery: Heavy castings of 
any type manufactured to specifications, either of gray iron 
or semi-steel, 1 to 100,000 lbs., rough or machined. Our 
large, modern foundry and machine shops are specially 
equipped to render prompt and complete service on Man- 
hole Frames and Covers, Fire Hydrants, Lamp Standards, 
Sluice Gates, etc. Let us quote you on your needs. 


Cast Iron Pipe and Fittings—Made to Any Specifications 











MABBS HYDRAULIC PACKING COMPANY 


Incorporated 1892 


431 S. Dearborn St., Chicago, Illinois 
Manufacturers of Mabbs Rawhide Packing 


Sold through supply houses throughout the country 





MABBS RAWHIDE PACKING NEVER 


BECOMES HARD OR GLAZED. 


It will never cut or score the metal sur- 
faces. 


It is practically antifrictional. 
When it is wet, it is as slippery as an eel. 
It results in a great saving in power. 


It works equally as well on either centrifugal or reciprocat- 
ing pumps. 


The Mabbs Rawhide Packing when saturated is too soft to 
hold the particles of grit upon its surface, but they work 
back into the body of the Packing. For this reason it can 
be used to handle very dirty water without injury to the 
shafts and plungers or rods, as is evidenced by the fact that 
the United States Government has been using this Pack- 
ing for nearly twenty years on their hydraulic dredges. 


When the Mabbs Rawhide Packing is operating on clean 
liquids it is never necessary to remove the old Packing 
from the stuffing box; all that is required is to add another 
ring of Packing occasionally to keep the stuffing box well 
filled and compensate for wear. 


Cases may be cited where brass rods have outworn other 
parts of the pump when these rods were continuously packed 
with Mabbs Rawhide Packing. 


The Mabbs Rawhide Packing has been installed on brass 
rods where the stuffing boxes have not been entirely cleaned 
out in fourteen (14) years, without a mark on the brass 
rods. 


When handling very dirty water, it is a good plan to throw 
the Packing away occasionally before it becomes completely 
filled with grit. 

After nearly forty years of service in WATERWORKS, it 
has proven its superiority over any other packing for this 
purpose. 


There is no packing made equal to the Mabbs Rawhide 
Packing for packing the brass stems of all kinds of water 
valves and hydraulicly operated valves. If valve stems are 
packed with this Rawhide Packing continuously, they will 
operate much freer, and the brass stems will last a life time. 


Mabbs Rawhide Packing is particularly de- 
sirable for the marine btsiness in such po- 
sitions as stern tubes, -bilge pumps, fire 
pumps, circulating pumps, sanitary pumps, 
and brine pumps. 


One of the greatest fields where the Mabbs 
Rawhide Packing has been a_ pronounced 
success is the cotton gins in the South 
where it is almost universally used. This 
packing is particularly desirable for mining 
purposes where there is considerable grit 
and dirt in the water, and also where there 
may be some acids in the water. 


This Packing has proved a great success in 
the Oil Fields, both on oil pumps and wells. 


Trade Mark 


Reg. U. S. Pat. Off. 


Mabbs Rawhide Packing is a great success 
for hydraulic presses of all descriptions. 
Presses working under a pressure of 10,- 
000 Ibs. to the square inch have been suc- 
cessfully packed with Mabbs %4” Solid 
Rawhide Packing. 


Mabbs Rawhide Packing is very desirable for packing brine 


pumps handling calcium brine. 


- 


The Mabbs Rawhide Packing is made in any size from 
is” to 3” running by sixteenths of an inch to %”, and by 
eighths of an inch on larger sizes. 


Any size of this Packing is put up in standard tin pails 
of 5-10-25 and 50-lbs., and in kegs and barrels of 100 and 
200-lbs. The price of the Mabbs Rawhide Packing is $3.00 


per lb. 


Rawhide Packing is NOT to be used for either steam or 


hot liquids. 


Mabbs Rawhide Packing weighs only two-thirds as much as 
flax and when ITS LONG LIFE and ANTI-FRICTIONAL 
QUALITIES are taken into consideration, you will find it 
the cheapest packing you can procure. 


What users say of Mabbs Rawhide Packing 
City of Evanston Filtration Plant, 
Evanston, Illinois 

J. W. Gaitenby, Supt., 

Since the installation of this plant, we have packed our 
hydraulically operated valves with flax packing and found 
it necessary to boost the standpipe pressure from 40 lbs. 
to 80 lbs. by means of a motor driven booster in order to 
operate these valves successfully. Since installing your Raw- 
hide Packing, we have been able to discontinue the use of 


this motor driven booster. 


Mason City, lowa 
John C. Stier, Chief Engineer of Water Works 


I enclose you in separate package today a 
sample of your packing which has been in 
constant use for six years. 

The rods are in excellent shape and do not 
show any wear whatever. This pump has 
been running 365 days in the year. 


Bates Expanded Steel Truss Co. 
208 S. LaSalle Street, 
Chicago, Illinois 
A. J. Bates, Secretary 

Relative to the square braided rawhide 
hydraulic packing of your make that we 
have in service two 26” cylinders with the 
pistons packed with your packing. They 
have been in operation now five years un- 
der a water pressure of 500 Ibs. per square 
inch. 


We make a specialty of Rawhide Meter Washers which are superior to cork 
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Recent Developments in Water Purification 





In a paper presented Sept. 19, 1928, before the New 
England Water Works Association Wellington Donaldson 
of Fuller & McClintock, consulting engineers, New York, 
gave the following outline of recent changes in established 
practice in the field of water purification. 

Speaking generally, the most notable recent advances 
have been concerned with processes or modifications of 
processes nather than with new types of structures. Of 
the structural changes noted in a survey of the more 
recent purification plants, the most important are concerned 
with mechanically-cleaned settling basins, mixing facilities 
and aeration. 

Mechanical Clarifiers——Originally developed as a metal- 
lurgical process, the mechanical clarifier has been finding 
increased favor in water-works practice. Its first point of 
entry into water-works practice was in connection with 
softening plants where the voluminous precipitate produced 
by lime and soda reactions indicated advantages through 
continuous removal of sludge, in contrast with the usual 
practice of intermittently emptying and flushing the settling 
units. The mechanical clarifier, at first circular in plan 
with crescentic inlet and outlet troughs, has developed into a 
square plan having more efficient settling characteristics. 
The early installations were separate, independent struc- 
tures. The tendency now is to incorporate the clarifier in 
one end of a rectangular settling basin, the two structures 
being integral and with a continuous water surface. 

The first mechanical clarifier installation of record in 
connection with municipal water works was at Benton 
Harbor, Mich.; put in service in 1923. At the present time 
the mechanical clarifier has been incorporated in the design 
of some 14 water-softening plants, chief among which are 
Newark, Ohio; Piqua, Ohio; Springfield, Ill.; Miami, Fla.; 
and South Pittsburgh, Pa. The efficiency and economy of 
these devices, in comparison with the older style settling 
basins, are not yet fully established, but their popularity 
would indicate that mechanically-cleaned basins of some 
type are likely to find a permanent place in connection with 
water softening. 

The utility of the mechanical clarifier for removal of the 
siudge from softening reactions has more recently been ex- 
tended into other water-purification fields. At Lancaster, 
Pa., and Decatur, IIl., clarifiers are used to serve in place 
of ordinary coagulating basins. The latest adaptation is 
a preliminary sedimentation device for the very turbid 
waters of the Middle West. The Missouri River, for in- 
stance, has an established peak of 15,000 p.p.m., or 62 tons 
of dry suspended solids per million gal., while values of 
5,000 to 8,000 p.p. m. are not uncommon occurrences during 
the spring and summer months. The customary practice 
on the Missouri and other muddy western rivers has been 
to provide extensive preliminary sedimentation in simple 
rectangular basins. The large amount of sediment de- 
posited in these basins has necessitated putting them out 
of service frequently for cleaning purposes, with consider- 
able inconvenience to operation and cost for labor and 
flushing water. These facts have led to the idea of con- 
tinuous removal of the deposited sediment in a more satis- 
factory manner than can be obtained by well-sloped or 
underdrained bottoms. The result has been an incorpora- 
tion of mechanical clarifiers in at least two of the im- 
portant Mid-west plants. The Kansas City, Mo., plant, 
which went into operation in June of this year, has four 
200-ft. diameter, circular clarifiers as preliminary sedi- 
mentation units. The new Missouri River plant of the St. 
Louis water works, now under construction, includes five 
150-ft., square clarifiers for preliminary sedimentation 
ahead of the softening processes. Operating results are not 
yet available at Kansas City under normal conditions to give 
a comparison with plain rectangular basins as to efficiency 
of removing suspended solids and operating costs. Until 
these points are settled, it is fair to regard the matter as 
in an experimental state, in so far as these two installa- 
tions may have a bearing on influencing practice in han- 
dling excessively turbid waters. They at least constitute 
a notable modification over the customary plant layout. 

Mixing Facilities—Another feature of filter plant layouts 
that has been undergoing extensive modification within 
recent years, is the mixing arrangement for facilitating the 
chemical reactions connected with softening or coagulation. 
The lack of flexibility of the older, baffled type of mixing 








chamber for varied conditions of flow are well recognized 
and have led in recent years to experimentation with other 
types of mixing devices, though as yet no standard design 
has been evolved. The Topeka softening plant has a 
loosely-baffled chamber with mechanical stirrers. Many of 
the recent softening plants employ single circular mixing 
chambers with mechanical stirrers. The Sacramento, San 
Leandro and Beverly Hills plants employ multiple circular 
mixers with paddle stirrers, operated in tandem. Knoxville, 
Tenn., is another recent example. The plants at Providence, 
R. I., Watertown, N. Y., Albany, N. Y., and Danville, Va., 
have circular mixing tanks without mechanical stirring de- 
vices, the tangential bottom inlets and tangential top outlets 
being relied upon to produce stirring velocities. The 
Kansas City and St. Louis works have somewhat similar 
mixing devices, with the difference that the tangential inlet 
is at the top while the outlet is at the center of the cone- 
shaped bottom. The flow is thus downward in a vortex. 

Still another notable type is the “hydraulic jump” in- 
stalled in the new 165-m.g.d. Fairmount filter plant at Cleve- 
land. The same feature is incorporated in plants at Bay 
City, Mich., Port Arthur, Tex., Hannibal, Mo., Lake Charles, 
La., and Hamlet, N. C. Most of these newer types of mix- 
ing devices appear to be working satisfactorily, with advan- 
tages over the older types. 

Aeration.—Prior to the general adoption of filtration, 
aeration was regarded as an effective weapon for combat- 
ing odors and tastes in stored waters. Later the marked 
benefits derived from filtration somewhat obscured the ad- 
vantages of aeration, and many representative filter plants, 
built a few years ago, were provided with meager or no 
facilities for aeration. More recently, however, there has 
been a recrudescence of the aeration idea as water con- 
sumers have become more critical of the physical qualities 
of the supply. In several instances aeration of both raw 
and filtered water is practiced. 

Aeration is now employed for other than the original pur- 


pose of overcoming tastes and odors due to plankton 
growths or the effects of stagnation in stored water. Cer- 


tain classes of trade waste responsible for taste and odor 
respond favorably to aeration, though others do not. At 
Yest Palm Beach and a few other places, addition of the 
alum dose prior to passage of the raw water through spray 
nozzles has been found distinctly helpful in promoting co- 
agulation of a soft colored water. At both Richmond, Va., 
and Rahway, N. J., it has been found that spray-nozzle 
aeration is quite effective after substantial pre-chlorina- 
tion doses in reducing residual chlorine to within non- 
troublesome limits. Another use for aeration that has 
come to the front, is its ability to lower the carbon dioxide 
content, thereby decreasing aggressiveness of the water. 
This has led to the use of the so-called effluent aerators as 
exemplified by the plants at Albany, Providence, West Palm 
Beach and Poughkeepsie. 

That the aeration feature, aside from its utility, can be 
made to serve an ornamental purpose is shown very well by 
the Kensico and Ashokan installations of the New York 
water supply, and those at Providence, West Palm Beach 
and the San Leandro plant of Oakland. 

In general, where the need of aeration is plainly indicated, 
the tendency has been towards the use of fixed spray nozzles 
in preference to other devices that are not so completely 
effective. Mention deserves to be made, however, of the 
floating nozzles in the Sacramento and Beverly Hills in- 
stallations. In the latter, the released hydrogen sulfide 
gas is captured and discharged through a tall stack to 
avoid complaints in a high-class residence district. 

Filters.—No important changes in filter design have come 
to the front recently. There still exists considerable di- 
versity of opinion as to the merits of various styles of 
underdrain systems; none of them are perfect and most of 
them are satisfactory. Of the filter appurtenances such as 
gages, controllers, etc., new designs have appeared within 
the last year or so, but nothing particularly novel has de- 
veloped, excepting the substitution of electrical instruments 
at Wausau, Wis., for the usual filter flow-gage . It seems to 
be merely a question of healthly competition among the 
manufacturers. 

It is worth noting here the revival of the old Hyatt idea 
of washing a filter bed by sections instead of as a whole. 
It will be remembered that some of the early New York 
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Continental filters employed the “quadrant” wash for a 
single undivided bed, but the idea fell into disuse. It has 
been revived in a modified form in some of the recent plants 
for washing beds made up of separate bays; for instance, 
at Poughkeepsie and West Palm Beach where the four 
bed sections are washed independently, and at the San 
Leandro, Calif., plant where the filter is washed by halves. 
The purpose obviously is to reduce the size of wash piping 
required and the demand rate of wash water. 

Coagulants.—Much experimentation is continually being 
carried on in various parts of the country to discover co- 
agulants better suited than is ordinary filter alum to certain 
types of water and to decrease the cost of the preparatory 
treatment. These experiments have dealt mostly with some 
form of sodium aluminate under various trade names, 
usually supplementary to alum. Results reported in some 
places are distinctly favorable, but in others the trials have 
shown no advantage either as to efficiency or cost over the 
customary treatment. 

The repertory of water treatment chemicals is con- 
tinually increasing. From Elizabeth City, N. C., comes a 
report of the successful use of chlorinated copperas as a 
coagulant for a soft, highly colored (550 p.p.m.) swamp 
water after comparison with alum and sodium aluminate 
as a primary coagulant. The treatment is carried out by 
simply feeding chlorine to the copperas solution delivered 
by a dry-feed machine. 

Chlorination.—The chlorination of water has expanded 
considerably. In addition to the common practice of apply- 
ing the chlorine in a single dose to the plant effluent, many 
plants are now making use of split treatment, or applica- 
tion at two points. The practice is not uncommon of treat- 
ing both raw and filtered water where heavy bacterial load- 
ing exists. In this case, application to the raw water is 
usually referred to as “prechlorination.” Hackensack, N. J., 
is a recent convert to this practice, about 0.5 p.p.m. being 
used as a primary dose to the inlet of the coagulating 
basins and a second dose of 0.15 p.p.m. being given to the 
filter-effluent. At Toledo, Ohio, the filtered water is treated 
twice to secure satisfactory bacterial results. At Rich- 
mond, Va., split or double chlorination is practiced in order 
to keep down algal growths in a shallow, exposed clear- 
water basin of considerable area. At Kansas City, Kan., a 
second application of chlorine is used to control algal 
growths in a distributing reservoir. 

Another important use for chlorine is the so-called super- 
chlorination process whereby an unusually large dose is 
applied for the purpose either of overcoming extraordinary 
pollution or of destroying obnoxious substances, such as 
phenols, which the water supply may contain. This method 


involves a secondary application of sulfur dioxide or other 
antichlor for reducing the excess chlorine that would other- 
wise cause taste. 
chlorination 


It should be pointed out that super- 
is directed primarily to the destruction of 


taste- and odor-producing substances that are not removed 
by the familiar process of coagulation and filtration. In 
somewhat the same category, but widely different in prin- 
ciple, are the Cleveland experiments for removing taste 
and odor by filtration through a special activated carbon. 


Softening.—The last few years have witnessed notable 
additions to the list of softened municipal supplies in this 
country. Advances in this art have been due to the recar- 
bonation feature which not only obviates incrustation, but 
results also in effective sterilization and enables more com- 
plete softening to be carried out than hitherto possible by 
the lime-soda process, and at less cost. Simpler and more 
dependable methods of recarbonation have been developed. 
The pneumatic system of handling lime, as used at Spring- 
field, Ill., gives promise of modifying the older mechanical- 
conveyor method. 


As regards zeolite softening, there are now seven installa- 
tions in service for municipal water supplies in this 
country. With the exception of the 4.0-m.g.d. plant of the 
Ohio Valley Water Co. at McKees Rocks, the installations 
are all quite small, ranging from 40,000 to 200,000 gal. per 
day capacity. However, the extreme hardness of the water 
handled by some of them is notable. 


The 2.0-m.g.d. plant at Sewickly, Pa., now nearing com- 
pletion, is notable for being constructed along lines of 
ordinary rapid sand filters. In other words, reinforced con- 
crete replaces the steel-shell construction found in the other 
municipal installations. 


Modified methods of washing and regenerating the zeolite 
filter have come to the front, but in these it is not easy 
to distinguish between merit and salesmanship. From the 
published results, however, it appears that the McKees 
Rocks plant has succeeded in reducing materially the all- 
important salt ratio. It is interesting to note that a few 
industrial zeolite installations are reported to be using sea 
water or oil-well brine for regeneration. 


Conclusion.—The matters that have occupied the attention 
of water-works people lately are not so much new design 
features as the modified use of purification facilities already 
available along the lines of coagulation softening and 
chlorination. The indications are that treatment of water, 
instead of being simplified, is becoming more complex and 
more highly specialized. The standards for hygienic safety 
have for some years been fairly well met. Now there is 
beginning to come to the front, more prominently than ever 
before, the expectation that public water supplies will not 
only be free from danger to health, but also agreeable in 
physical properties and reasonably low in hardness or other 
chemical constituents that affect their use not only by 
domestic consumers but by industries as well. How else 
can we interpret the refinements now taken for maximum 
color reduction, for taste and odor control, and the growing 
demand for softer water! 


























E. W. BACHARACH & COMPANY 


207 Rialto Bldg., Kansas City, Missouri 





Products: Concrete Gravity Filtration Plant Equipment, 
Vertical and Horizontal Pressure Filters, Wood Tank Grav- 
ity Filters, Iron Removal and Water Softening Plants, 
Swimming Pool Recirculating-Filtering Systems, Chemical 
Treating Plant Apparatus. 





Kansas City, Mo., 100,000,000 Gal. per day Capacity Filtration Plant 


Filtration Plant Equipment: The illustration shows one of 
the many municipal filtration plants, in which E. W. Bach- 
arach and Company furnished and installed complete 
equipment consisting of alum manufacturing and treating 
apparatus, lime slaking and feeding devices, effluent rate 
controllers, wash water rate controller, operating tables, 
underdrain systems, filter sand and gravel, chlorinators, 
venturi meters, loss of head and rate of flow gauges, illumi- 
nated dial, and other indicating, recording and integrating 
gauges, etc. 


Chemical Treating Plant Equipment: One of the many 
types of patented dry chemical feed machines manufac- 
tured by E. W. Bacharach and Company is shown in the 
illustration. It has heretofore been necessary to install a 
separate dry chemical feeder for each chemical used in a 
water purification plant. The multiple feed machine in- 
volves entirely new principles of operation. This device will 
accurately feed any number of dry chemicals simultaneously 
in the same or in different amounts. The machine may also 
be used to feed several different amounts of the same chem- 
ical to separate points of application. The illustration 
shows a machine built for feeding two chemicals, as for ex- 
ample, lime and alum. The same principle of construction is 
carried out in building a machine for feeding three or more 
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Typical Fan-Shaped Swimming Pool 





Dry Chemical Feed Machine Multiple Type 


chemicals. Some of the advantages of installing a single 
unit machine that will do the work of a number of in- 
dividual devices are, reduced initial cost of apparatus, de- 
creased installation expense, saving of space and power, less 
repairs and depreciation. The multiple machine is built for 
any capacity and to meet the requirements of any particu- 
lar installation. It is especially adaptable for use in small 
and medium sized water purification plants. E. W. Bach- 
arach and Company also build single feed machines and a 
complete line of chemical solution feed equipment, and will 
gladly send upon request bulletins, fully describing any kind 
of water purification plant equipment. 


Swimming Pools: Statistics show that in the customary 
designs of swimming pools, not over 70% of the area is 
available for persons wishing to stay in the comparatively 
shallow water, so that the remaining 30% of the pool area 
is given up to about 10% of the bathers, who dive. The 
ordinary pool has sharp corners that interfere with circula- 
tion so that polluated water is trapped, permitting bacterial 
growth. 


The novel form of fan-shaped pool herewith illustrated is 
so constructed that the deeper portion is at the narrow end, 
leaving the greater area for the large majority of persons, 
who do not dive. All corners are rounded and the shape 
of the pool is conducive to easy access by life savers. The 
deep portion is stepped down so that the bottom of the 
shallow portion need not be constructed at such an acute 
angle as would be necessary if the declination of the floor 
was progressively uniform. For any given area, compara- 
tively less material is required in the fan-shaped pool than 
in one of the forms heretofore used. This unique design 
is therefore, not only more efficient, but is cheaper to con- 
struct. The pool is adaptable for swimming races conform- 
ing with the standard regulations of the American Athletic 
Association. Its odd form blends in with the landscape 
much better than a rectangular or other conventional de- 
sign and adds to, rather than detracting from, the beauties 
of its environment. We have for many years specialized in 
furnishing and installing complete recirculating filtering and 
sterilizing equipment for swimming pools. We are prepared 
to submit plans and specifications for any size of fan-shaped 
pool to conform with requirements of any State Board of 
Health or other authority. As we are exclusive licensees to 
the use of the patent, our customers are protected against 
any claim of infringement. Further information will be 
sent upon request, also a list of users of our fan-shaped 
design of swimming pool and recirculating filtering system. 








THE DORR COMPANY, ENGINEERS 


Sanitary Engineering Division 


2147 Park Avenue, New York 





Chicago Denver 


Toronto 


Joplin 


Wilkes-Barre Los Angeles 


Atlanta 





Products: THE DORR WATER CLARIFIER, THE 
DIAPHRAGM PUMPS. 


The 


DORRCO 
Water 


DoRR MIXER, 


The Dorr Clarifier: Dorr 


Clarifier is a mechanical sedimentation 
unit, designed to effect a continuous collec- 
tion and removal of the settleable or precipitated solids, in 


the form of a sludge, from municipal water supplies. 


In water softening plants the Clarifier is installed to remove 
the precipitated solids before filtration of the water. In 
the water softening plant at Newark, Ohio, for example, 
the Dorr Clarifier removes about 98 per cent of the total 


suspended matter present in the water leaving the mixing 


chambers, the period of detention in the Clarifier being only 


22 minutes. 














Dorr Traction Clarifier in the Water Treatment Plant 
at Mamaroneck, N. Y. 


The Clarifier is also used on highly colored water to remove 
the alum floc or other precipitates before the water enters 


the settling basins. 


Where turbid or muddy waters are the source of supply 


Dorr Clarifiers are used as pre-sedimentation units to 
remove the bulk of the suspended solids from the water 
before chemical treatment. Removal of over 90 per cent of 
the solids before treatment materially reduces the cost of 
the chemicals for coagulation. The amount of water lost 


with the sludge is also greatly reduced. 


Advantages: Some of the advantages derived from the use 


of Dorr Clarifiers in water treatment plants are: 


Reduced settling volume required as the sludge storage 


space is eliminated, thus reducing cost of basin construction. 


Duplicate units—one in use while the other 
is being cleaned out—are not necessary, as 
the Clarifier the 
sludge without draining basin. 


continuously removes 


The continuous discharge of a small quan- 
tity of sludge into the river reduces pollution to a minimum. 
The intermittent cleaning of old types of basins, when 
is concentrated, discolors streams for 


sludge discharge 


many weeks. 


The Clarifier facilitates return of sludge to the mixing 
basins which encourages the formation of larger flocs, thus 
increasing the settling rate of the solids. 


The action of the clarifier raking mechanism produces a 
denser sludge than can be obtained by plain sedimentation. 
3asins may be constructed below ground level as periodical 


emptying by gravity is not required. 


The Dorr Mixer: The Dorr Mixer has been especially de- 














Mixer in the Water Treatment Plant at 


Boca Raton, Fla. 


Dorr 


veloped for use in all cases where chemical “dosing” is re- 
quired. It is particularly applicable for thorough and 
efficient mixing of lime, soda ash, alum or other chemicals, 
with water supplies, previous to sedimentation. 


Dorrco Diaphragm Pumps: Designed to handle thick heavy 
sludges. Suction type with gravity discharge, pressure type 
to work against pressure heads up to 40 feet. 


Send for “Sanitary Engineering Bulletin” which 
water 


Bulletin: 
describes in detail the uses of Dorr Equipment in 
treatment plants. 


All Dorr Equipment is protected by patents in’U. S. and Foreign Countries. 











EVERSON FILTER COMPANY 


647 N. Green St., Chicago, II. 






Engineers and Contractors: Swimming Pools, Filtering Systems and 
Sterlizing Systems 





Manufacturers: Filtering Equipment, Water Coolers, Water Soft- 
eners, Electric Display Fixtures 
















Swimming Pools: Designing, engineering and complete con- Filters for Every Purpose: We manufacture filters, filter- 
struction of all types of swimming pools, including design, ing systems and water softening and cooling equipment for 
manufacture and installation of mechanical equipment for public buildings, office buildings, hospitals, hotels—equip- 
filtration, sterilization and tank cleaning. Contractors for ment of all sizes, for all purposes. The Everson Eskimo 
design and manufacture of filtering, purifying and heating Cooler (a complete drinking fountain unit) is ideal for pub- 
equipment only. For over 20 years leading manufacturers lic places. Everson Zeclite Water Softeners, horizontal or 
of filtering and pool equipment. vertical, are exceptionally efficient. 
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Typical Plan of Equipment for 50,000-Gallon Swimming Pool—20x60 Ft.—12-Hour Turnover 











Filtering Equipment for Pools: The Everson Filtering- estimate Service Free: Drawings, specifications, estimates 
Clarifying-Purifying System keeps the water crystal clear on any complete pool, pool equipment or filtering system 
and pure, free from sediment and germs. A circulating will be gladly furnished without cost or obligation. Bulle- 








system, operates continuously, minimizes water, water- tins and informative circulars, describing our products and 
heating and labor costs. Recommended by health authori- complete installations, sent upon request. 
lies. 






MAIN SUCTION Link 3” 


Ltd 


























Sold completely installed or units (listed below) can be pur- — geq_|i,|f Fri 
chased separately. neams “Eh il 
QUALIMMRANO . H 

-" : P nr memoueR i] 
Filters Hair and Lint Catchers ieee 1] 
Sterilizers Inlet Fittings Fis 
Pumps and Motors Drain Fittings Vite OP 
Vacuum Tank Cleaners Gutter Fittings me wan es 

© "SC ;" . ‘} ; 2° MOTOR AD Puree aaa 
Water Heaters Floor Fittings saiiiieisciiai. dinieuiaaainamniinis ceiaiaaia 

Aerating Nozzles Elevation of Mechanical Equipment for Above Pool 











Soldiers’ Memorial Pool (large pool), Springfield, Ill. Soldiers’ Memorial Pool (small pool), Springfield, Il. 
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Miscellaneous Data 





Fire Demand 


The following tables were abstracted from Water Works: 
The National Board of Fire Underwriters have set forth 
the following as to requirements to be met for in fire flow: 


Table of Required Fire Flow 

Required fire flow, Required fire flow, 

gallons per minute, gallons per minute, 

Population for average city Population for average city 

1,000 1,000 28,000 5,000 
2,000 1,500 40,000 6,000 
4,000 2,000 60,000 7,000 
6,000 2,500 80,000 8,000 
10,000 3,000 100,000 9,000 
13,000 3,500 125,000 10,000 
17,000 4,000 150,000 11,000 
22,000 4,500 200,000 12,000 


Over 200,000 population 12,000 gal. a minute, with 2,000 
to 8,000 additional for a second fire. 


Relation Between Domestic and Fire Flows Size of 
Required flow Required flow Size of pipe to deliver pipe line 
for domestic for fire Domestic Fire alone, Total 
Population peakG PM _ alone GP M alone, inches inches flow, inches 
1,000 173 1,000 4 10 
2,000 347 1,500 
4,000 694 2,000 
6,000 1,042 2,500 
10,000 1,736 3,000 
13,000 2,257 3,500 
17,000 2,951 4,000 
22,000 3,819 4,500 
28,000 4,860 5,000 
40,000 6,944 6,000 
60,000 10,416 7,000 
80,000 13,888 8,000 
100,000 17,360 9,000 
125,000 21,700 10,000 
150,000 26,040 11,000 


200,000 34,780 12,000 42 on 48 30 


Atmospheric Pressure and Barometer Readings 
At Different Altitudes, Approximate Values 


From “Compressed Air Data,’ 1924 Edition 


Altitude Atmos. Barometer 
pressure reading 
inches of 
mercury 
24.3 


Altitude Atmos. Barometer 
above pressure reading above 
sea level Ib. per inches of sea level Ib. per 
feet sq. in. mercury feet sq. in. 

0 30.0 5,500 11.9 
500 29.4 6,000 
1,000 28.9 6,500 
1,500 7,000 
2,000 7,500 
2,500 8,000 
3,000 8,500 
3,500 9,000 
4,000 9,500 
4,500 10,000 
5,000 
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Flow of Water at Plumbing Fixtures 


Fair Good _ Excellent 
Flow Per Flow Per Flow Per 
Minute Minute Minute 


Kind of Fixtures gallons gallons’ gallons 


Kitchen Sink Bibbs... 

Pantry Sink, High Goose Neck ‘Cocks 

Pantry Sink, Large Plain Bibbs........................ 

Vegetable Sink Bibbs... 

Laundry Tray Bibbs. 

Slop Sink Bibbs 

Basin Cocks 

Bath Cock (either | 

Shampoo Spray 

Liver Spray 

Shower Baths, 5-in. Rain Heads...... ceed ~ 

Shower Baths, 614-in. Rain Heads........................ 

Shower Baths, 8-in. Rain Heads..............0..0........ ; 

8-in. Tubular Shower Heads........... 

Needle Baths . DAS 

Manicure Tables ...... ie cdiniiibleediciad stale 2 
By ‘‘Actual test at 30 Ib. pressure.’” Buenger, Journal American Soci- 

ety of Heating and Ventilating Engineers, November, 1920. (See Cos- 

xrove, Principles and Practice of Plumbing, p. 194.) 
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Joint Materials Required for Water Pipe 


For purposes of estimating, we give the following table, 
which was taken from Water Works: 


’ Pounds Pounds Pounds 
Size of of Jute of Lead Size of of Jute of Lead 
Pipe, In. Per Joint Per Joint Pipe, In. Per Joint Per Joint 
4 0.2 8 2 0.6 

6 0.3 12 »$ 

8 0.4 14 0.¢ 

10 0.5 18 a 

i 


Pounds 


Leakage from Various Sized Holes 


The following was taken from the Trade Standards of the 
Compressed Air Society: The Rock Island System has 
posted in conspicuous places in the pumping plants and 
boiler rooms the sign shown below. This sign carries the 
size of holes of various diameters and gives the amount 
of leakage together with the financial loss incurred. Prob- 
ably nothing impresses the average person as does money, 
and the column showing the direct money loss should cause 


many a heretofore unnoticed leak to be repaired. 


Air 
Total 
No. of cu. cost of 


Water 
Total cost 
No. of of waste 


ft. wasted waste per No.of lb. waste per gal. wasted per 
per month month at wasted per month at per month month at 


Size of 100 Ib. 


Opening pressure 1,000 cu. ft.lb. pressure 1,000 Ib. 


460,000 
203,000 121.80 


9,979,200 $997.92 
4,449,600 444.96 


10 ct. per month 100 60 ct. per 40 lb. 15% ct. per 


pressure 1,000 gal. 


692,400 $108.00 
307,700 48.00 


$276.00 


i 1,114,560 111.46 50,500 30.30 76,900 12.00 
1/16 278,640 27.86 12,750 7.65 19,200 3.00 
1/32 69,552 6.96 3,175 1.91 4,800 0.80 


Average Depth of Water Mains in Various Cities 


From Water Works: 
Average 
Depth, 
Ft. 


Annapolis, 
Atlanta, G 
Augusta, 


Charleston, 
Columbus, 

El Paso, Texas. 
3Galveston, Texas. 
Holyoke, Mass....... 
Indianapolis, Ind 
Joliet, 

Knoxville, 

Los Angeles, 
Louisville, Ky 
Macon, Ga 


ProonRanwoncuwewonon 
mB 





Average 
Depth, 
Ft. 
Manchester, N. H.............----0--++ 
Miami, 
Mobile, 
Montgomery, 
Muskogee, Okla 
Nashville, Tenn... 





Phoenix, Ariz... 
Richmond, Va..........- 
5Seattle, Wash.... 
Shreveport, La. 


Trenton, N. J. 

Tulsa, Okla.... 

Waco, Texas........... 
Wheeling, 

6Wilmington, N. C..............--.00++ 


15 ft. below established grade, except in cases where it is proposed to 
leave street below grade for time being when minimum cover may be 3 ft. 


*3 ft. cover for all mains 10 in. and smaller. 


4 ft. to 6 ft. cover for 


mains 12 in. up to and including 24 in. 
3All new work 2 ft. depth. Old work varies in depth from 2 ft. to 8 ft. 
as city was ag 5 — only a part of water pipes were raised. 


‘Trench 5 ft. 


56 in. to 8 in., oo in. below mean curb grades; 10 in., 40 in., 12 in., 
43 in.; larger sizes up to 30 in., 36 in. 


64 in. cast iron mains, 2 ft. cover; 


and over 36 in. cover. 


6 in. and 8 in., 30 in. cover, 12 in., 


Water Mains on Per Capita Basis 


The following data were taken from Water Works: 

A comparison of 12 cities of the United States with re- 
spect to the number of feet of water mains on a per capita 
basis is shown in the following table: 


Year City 

1920 

1920 

1920 Springfield, 
1921 Providence 
1920 Toledo 

1919 Louisville .. 
1920 Columbus ... 
1920 Detroit 
1920 Cleveland 
1920 St. 

1920 Milwaukee .... 
1922 Cambridge 


Totals and Average...................... 4,551, 000 


Population 


Relative 
Feet Density 
Total Feet Per of Pop- 
of Mains Capita i 
2,399,000 1 
917,000 
1,249,000 
2,270,000 
2,261,000 
2,182,000 
1,878,000 
7,222,000 
5,478,000 
5,350,000 
2,906,000 
695,000 


- 
%© bo 
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34, 807, 000 


The average density of population of the above 12 cities 
is 10,700 per square mile and the average number of feet 
of pipe per square mile is 81,500. i 


Water Drawn at Fixtures (Estimated) 


Rate of Flow, 
Gallons Per 


Fixture Minute 


Tank Closet 
Valve Closet 





Rate of Flow, 

Gallons Per 
Fixture Minute 
Shower 
Sink 
Laundry Tub.. 
Sone 





Copper and Brass Research Association (Sweet’s Catalogue, p. 


17th edition, 1922). 
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Selection of Filter Sands 





Physical and chemical requirements, sources of supply, 
iethods of handling and approximate costs of good filter 
sand were given by W. M. Weigel, Mineral Technologist, 
Bureau of Mines, Department of the Interior, Washington, 
D. C., in Water Works: 

Most cities of any size that draw their water supply from 
surface sources use sand filters in their purification system. 
Not only are sand filters employed to remove sediment and 
suspended matter, but they also take out most of the 
bacteria in the water. 

The first comprehensive research and study of sand for 
this purpose was probably that of Hazen for the Massa- 
chusetts Board of Health in 1891 and 1892,’ although sand 
filters had been employed for a considerable time before. 
Specifications for filter sand drawn since then have been 
largely based on the results of Hazen’s work. 

Requirements.—The general requirements for filter sand 
are more exacting than for any of the different kinds of 
sand, except the chemical specifications for glass sand. 
Filter sand must be uniform in size and within certain 
limiting sizes. In addition, it must be clean and free from 
clay and organic matter and of fairly high purity. Early 
investigations established the fact that an excess of fine 
material increased the friction and decreased the rate of 
flow through the filter, and that the size of the finer par- 
ticles rather than the coarser, determined the effective size. 
Also, that large grains tended to cause irregularities in flow 
in different parts of the bed. There is no requirement as 
to grain shapes, except that they be not flat or elongated, 
since, so far as known, either rounded or angular grains 
are equally efficient. 

“Effective Size” and “Uniformity Coefficient.”—Based on 
Hazen’s investigations, two factors are quite generally used 
to control the average size and uniformity of size of the 
sand. These are defined as follows: The “effective size” 
of a sand is such that 10 per cent by weight of the sand 
is finer than this size, and 90 per cent is coarser. It is 
expressed in millimeters. The “uniformity coefficient” is 
defined as the ratio of the size of grain which has 60 per 
cent finer than this size to the size which which has 10 
per cent finer (the “effective size”). It is evident that the 
smaller this coefficient, the more uniform is the sand. If all 
= grains were exactly the same size, the coefficient would 
el. 


The ordinary method of determining the effective size and 
uniformity coefficient, is to make a screen analysis of the 
dry sand. The cumulative percentages are then plotted 
against the size of the screen openings. The intersection 
of the curve with the 90 per cent line gives the effective 
size, that is, 10 per cent is finer than this. The size cor- 
responding to the 40 per cent value (60 per cent is finer 
than this), is read from the plot and this divided by the 
effective size gives the uniformity coefficient. The use of 
co-ordinate paper, in which percentages are laid off on the 
vertical axis numerically and the logarithms of the sizes of 
screen openings along the horizontal, makes a convenient 
form. Printed blank forms ruled in this way may _ be 
obtained from the manufacturers of testing sieves. This 
method, in reality, represents the size of opening through 
which the grains will pass, or on which they are retained, 
rather than the actual grain size. Before accurate screens 
were obtainable, it was customary to determine the size 
of grains passing a given screen by collecting the last 
grains passing and then by counting a known weight of 
these and, their specific gravity, being known, their diam- 
eters assumed as spheres could be calculated. 

Specifications usually state, in addition, that no grains 
shall be larger than a certain mesh and also limit the per- 
centage of every fine material, or that which will pass a 
100-mesh sieve, as during the washing with countercurrent 
low, the fines collect in the top part of the sand bed and 
clog the filter. 

Sands with effective sizes of 0.20 to 0.70 mm. are used, 
ut those most commonly specified have effective sizes from 
0.40 to 0.50 mm. The uniformity coefficient varies from 
1.25 to 1.80 with 1.55 to 1.60 as an average. 


The following table gives the effective size and uniform- 
ty coefficient of samples supplied by some regular pro- 


‘Report of the Masschusetts Board of Health, 1892, p. 541. 


ducers of filter sand. Tyler standard testing sieves were 
used in making the analysis. 


Sample 
No. Source 
322 New Jersey 
328 New Jersey 
329 0 
337 New Jer sey aust isacsa cascades ecacaiceaat 0.41 
338 A I icine nsncinenninsesacesecd 0.38 
345 Illinois 
348 Minnesota 
349 Minnesota 
350 Minnesota 


Uniformity 
Coefficient 


Effective 


Chemical Analysis.—A good filter sand requires a rather 
high silica content. It is generally specified that not more 
than 2 per cent shall be soluble in hot dilute hydrochloric 
acid. Other specifications state that the combined brine and 
magnesia calculated as carbonates shall not exceed 2 per 
cent. Aside from this, the chemical composition is usually 
not specified. 


Specifications.—Some 
follows: 


Water Department, Baltimore, Md., 
Contract No. 22, provides that: 

The sand shall be composed of hard and durable grains, 
either sharp or rounded, substantially free from clay, loam, 
dust or other foreign matter and flat particles. 


When crushed and powdered and digested for 24 hours 
in strong, warm, hydrochloric acid, without stirring, at 
least 95 per cent shall remain insoluble. The sand shall not 
ceentain more than 2 per cent of calcium and magnesium 
taken together and calculated as carbonate. 

The stock sand furnished shall have an effective size of 
not less than 0.33 mm. and a uniformity coefficient of about 
1.75. At least 90 per cent shall be finer than 2 mm. After 
being placed and washed (as specified) and the fine sand 
on top scraped off and removed and the sand rewashed, the 
top two inches shall have an effective size between 0.40 
and 0.50 mm. and not more than 1 per cent shall be finer 
than 0.25. The diameters of the sand grains shall be com- 
puted as the diameters of spheres of equal volumes and all 
percentages shall be calculated by weight. 

The Baltimore Water Department states that, with new 
work, they would use a little coarser sand, and expect in 
that way to get better results. 


Washington, D. C., specifications provide that: 


Sand shall be clean river, beach, or bank sand, either 
sharp or rounded, entirely free from clay, dust or organic 
impurities. 

Not more than 0.5 per cent shall be less than 0.13 mm; 
not more than 8 per cent less than 0.26 mm. At least 7 
per cent shall be less than 0.34 mm, at least 70 per cent 
less than 0.83 and at least 90 per cent less than 2.1 mm. 
No particle shall be less than 5 mm. diameter. The sand 
shall not contain more than 2 per cent of lime and magnesia 
calculated as carbonate. 

Springfield, Mass., and Toronto, Ont., have general speci- 
fications that are the same as those for Washington. Size 
limits are as follows: The effective size shall not be less 
than 0.25 mm. nor more than 0.35 mm. The uniformity 
coefficient shall not be less than 3.0. The sand shall be free 
from dust and shall not contain more than 1 per cent finer 
than 0.13 mm. and entirely free from all particles over 5 
mm. 

A Missouri plant prepares its sand to the following 
specifications: Effective size not less than 0.40 nor more 
than 0.50 mm. and uniformity coefficient not greater than 
1.65. Not more than 0.25 per cent shall be finer than 0.25 
mm. At least 95 per cent shall be finer than 1.2 mm. 


Sources of Supply. —Compared with building sand, the 
production of filter sand is small and requires more careful 
preparation and extensive plant. A much better price is 
obtained than for the ordinary grades of sand, and in con- 
sequence the points of production are more widely scattered 
and the sand is sometimes shipped long distances. 

The chief producers are in New Jersey, North Carolina, 
Illinois, Minnesota and Missouri, but any good sand bed can 
produce suitable filter sand, if it can be washed clean and 
contains enough grains of the required size to warrant their 


condensed specifications are as 


Filtration Division, 
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separation from the rest of the sand. Where the coarser 
grades of sand-blast sand are produced, the finer material is 
often prepared for filter sand. Also, the finer grades of 
sand-blast sand’? may be used for filter sand if prepared 
with proper uniformity. 


Method of Mining.—Filter sand may be prepared from 
ocean beaches, lake deposits, river bars, sand banks and soft 
sandstone, and the method of excavation depends largely on 
the nature of the deposit. 


Where beach sand is used, the excavation is above high 
tide, so floating dredges are not feasible. Also, the area 
excavated usually has considerable horizontal extent so that 
excavating machines are best mounted on railroad track 
paralleling the direction of the beach. Locomotive cranes 
with clamshell buckets make about the most efficient equip- 
ment; they have a wide reach and are more suited to the 
comparatively shallow excavations than steam shovels. The 
sand is conveyed to the washing and screening plant, pref- 
erably in side dump cars drawn by steam or gasoline loco- 
motive. 

Sand in lake shores and bottoms and river bars is com- 
monly excavated with dredging pumps mounted on barges. 
They give very mobile, efficient units. Sand can be pumped 
from any desired part of the bed, and enough water is at 
the same time pumped for washing or at least most of the 
washing. The mixture of sand and water is also conveyed 
to the plant through pipe lines in the same operation, within 
reasonable distances, and the action of the pump impellers 
tends to break up any clay lumps and facilitate washing. 
If the sand is to be conveyed some distance in cars, clam- 
shell dredges sitting on the bank of the lake and loading 
into cars alongside, are sometimes used, as the power cost 
is less than for a dredge pump. 


When an artificial pond can be maintained, floating 
dredges are often the most efficient means of excavating 
the sand from what would otherwise be dry banks. If 
stripping of overburden is necessary, it is done by hand, 
scrapers, or steam shovel and the overburden hauled away 
in wagons or motor trucks. Sometimes, the overburden is 
back-filled into the excavation. The floating dredges have 
steam, electric or oil engines, depending on which form of 
power is cheapest and best suited to the conditions. 


Dry sand banks are mined with steam shovels if the 
plant capacity is sufficient to warrant their use, otherwise 
the cars or wagons are loaded by hand. Practically all 
regular producers of filter sand, however, have operations 
large enough to warrant the use of mechanical excavators. 


Soft, friable sandstone constitutes most of the source of 
filter sand in the Mississippi Valley district. This sand is 
characterized by uniformly rounded grains, in this way 
differing from the angular to irregular surfaced grains from 
lakes and banks. Some river sand also is mined in this 
territory.’ 

The excavation of sandstone for sand has been briefly 
described by the writer in Bureau of Mines Serial No. 2615, 
“Sand Blast Sand.” 

“Weigel, W. M., sand blast sand, Serial 2615, Bureau of Mines, June, 
1923. 

‘Dake, C. L. Sand and Gravel Resources of Missouri, 
Geol. and Mines, Vol. XVI, 2nd Series, p. 76. 


No. Bureau of 


Preparation.—Preparation of filter sand involves was! 
ing or screening and usually a combination of both. Very 
few sands are clean enough without washing. The: 
processes have been outlined in the report on Sand Bla: 
Sand mentioned above, as some firms produce both sar 
blast and filter sand from the same bed or bank. 


For filter sand, the specifications as to size and uniforn 
ity is rigid, so that careful screening or sizing is essentia.. 
In some instances, the sand is re-screened to insure the 
removal of fines. 


Sizing by screens is almost universal, but where an amp!» 
water supply is available, it would seem that hydraulic 
classification should give a suitable product, as all grain ar 
of the same specific gravity and roughly, of the same shape. 
It is admitted that more careful supervision would be neede:! 
than in sizing by screens, but that should be more than 
offset by lower first cost or greater capacity, and the wash- 
ing and sizing would be performed in one operation. The 
sand originally used for the Washington, D. C., filtration 
plant was prepared by combined screening and hydraulic 
classification.* 


The sand bank used contained considerable clay in the 
form of lumps and seams that could not be rejected in min- 
ing, making removal of the clay necessary. The sand from 
the bank was first dumped through a coarse grating to 
remove the larger clay lumps. This was followed by a 
revolving screen with 2-inch openings. The sand then 
passed through a revolving screen with 4 mm. openings in 
which jets of water played. The water and solids passing 
through this screen flowed to pug mills, which broke up 
and pulverized the remaining clay lumps. An excess of 
water here overflowed and removed a good portion of the 
clay. The sand was drawn out near the bottom. The pug 
mill was followed by the washers, which were long boxes 
with sloping bottoms, the feed entering at the shallow end. 
Water supply pipes near the bottom had perforations point- 
ing downward. The overflow of clay and water was re- 
moved by a central trough. The sand, after being separated 
from the clay by the combined horizontal and upward cur- 
rents of water, was drawn off at the bottom of the deeper 
end of the washer. The capacity was stated to be about 
1 cubic yard per hour per square foot of box area. 


*Hazen, Allen, and Hardy, E. D., Water Filtration at Washington, 
D. C., Trans. Am. Soc. Civil Eng., Vol. LVII, p. 326. 


Selected Bibliography of Filter Sand 


Filtration of Public Water Supplies, by Allen Hazen, John Wiley 
& Sons. 

Public Water Supplies, by Turneaure and Russell, John Wiley & Sons. 

River Sand as Filter Medium, by L. A. Fritze, Jour. American Water 
Works Association, Vol. 2. p. 390. 

The Rapid Filtration Plant at Evanston, IIl., by Langdon Pearse, 
Jour. American Water Works Association, Vol. 2, p. 172. 

Mechanical Analysis of Sands, by Phillip Burgess, Journal American 
Water Works Association, Vol. 2, p. 493. 

Size of Filter Sand at Lima, O., by E. E. Smith, Engineering & Con- 
tracting, Vol. 60, p. 102-3. 

Importance of Filter Sand and Gravel in Filtration Plants, by A. O. 
True, Engineering and Contracting. Vol. 59, p. 121. 

Analysis of Filter Sands, by Allen Hazen, Report of Massachusetts 
Board of Health, 1892, p. 541. 

Analysis of Filter Sands, by Allen Hazen, Engineering Record, Vol. 
ZXXYV, p. 168. 

Water Filtration at Washington, by Hazen & Hardy, Trans. 
Soc. Civil Engineering, Vol. LVII, p. 326. 

Economy Effected in Use of River Sand as Filter Medium at Moline, 
Ill., Engineering and Contracting, Vol. 43, p. 236. 
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THE COLUMBIA SILICA COMPANY 


Akron, Ohio 





Silica Sand and Sand Blast Sand 








Chicago Office: 





A. S. Hindman, 1221 First National Bank Bldg., Chicago, III. 








Products: FILTERING SAND, SILICA SAND, GROUND SILICA, 
FLINT SAND, BLAST SAND, ASPHALT SAND, CEMENT SAND, 
FOUNDRY SAND. 


Columbia Sand is an effective filtering medium for filtration 
plants as has been shown by its use by a number of munic- 
ipalities. It also is used extensively by filter manufac- 


turers for smaller plants and for swimming pools, indus- 


tries, public buildings, schools and homes. 





Method of Production: The Columbia Silica Company own a 
60 acre tract of Silica Deposit, located at Copley, Ohio, a 
suburb of Akron, Ohio. 
face to a height of approximately 50 feet. 


The deposit is cliff and below sur- 


The cliff is first blasted, then a separation is made of the 
sands and pebbles after which they are run through wash- 
ers to remove any foreign substances. 


Pebbles are run through screens after washed and all mois- 
ture is then removed by driers which have a capacity of 
50 tons per hour. All material is handled by belt con- 


veyors and elevators. 


The smaller mesh of quartz is prepared by crushers and 
all extreme fines are removed by dust arresters and sep- 
arated as to mesh into storage bins, seven of which have a 


capacity of 300 tons each. 


Sizes of Gravel are: 1144 to %, % to %s, % to 4 and 4 


to 3: 


The finer mesh is as follows and carry our symbol numbers 


as shown. 








No. Passing Thru Retaining On 

| Ree ate ee oes . 2% .120 3% .092 Wire Screen 
Bes 2: Aen eee, 312 .092 414 .072 Wire Screen 
eee en eee: 4% 072 7 .054 Wire Screen 
es ES om ; .054 10 .035 Wire Screen 
ered ho toa n 5 10 .035 14 .028 Wire Screen 
ee eee nel 14 .028 20 


These grades No. 1 to No. 6 inclusive are angular in form 
and used extensively in Pressure Filtration. 


TEST: 


Pittsburgh Testing Laboratory of Pittsburgh re- 
port material 98.85% Pure Silica Quartz. 


A few users of Columbia Pure Silica Quartz: 


Swimming Pools, Municipal, Public Schools, Paper 
Manufacturing Plants, etc. 


South Bend, Ind. 

Indianapolis, Ind. 

Illinois Athletic Club, Chicago, IIl. 
Franklin, Ind. 

Y. M. C. A., Springfield, Ill. 
Broad Ripple Park, Ind. 

Ashland, O. 

City of Chicago Public Schools (Portion). 
Kankakee, III. 

Canton, O. 

Cleveland, O. 

Pontiac, Mich., Public Schools. 
Mount Hope, W. Va. 

Koppers Company. 
Commonwealth Edison Co. 


Send for samples and quotations, 
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Worlds Largest Concrete Swimming Pool, Broad Ripple Park, Indianapolis, Ind. 
Silica Quartz, which changes water daily and assures the public pure drinking water to bathe in. 


Equipped with Perkins Purification System using Columbia Pure 


























MUNICIPAL NEWS AND WATER WORKS—DATA SECTION 





Graphical Chemistry in Water Softening 





The following methods for calculation of analytical values 
and quantities of chemical reagents used in standard lime 
and soda ash processes were described by R. L. McNamee, 
principal assistant engineer, Hoad, Decker, Shoecraft & 
Drury, consulting engineers, Ann Arbor, Mich., in Water 


Works: 


In several years’ experience in the study of public water 
supplies, particularly among the hard ground waters of the 
region of the Great Lakes, the problem of calculating the 
measure of hardness and estimating the necessary dosage 
of softening chemicals has often presented itself. The 
variety of forms in which water analyses are stated by 
different analysts involves the problem of calculation. To 
one not constantly engaged in this work, the recollection 
or computation of conversion factors is a tedious and some- 
time uncertain process. In order to simplify these calcula- 
tions the data have been arranged in the form of nomo- 
graphic or alignment charts, which are reproduced herewith. 


Soap Requirements.—In “The Value of Pure Water,” by 
the late Professor George C. Whipple, there is a very inter- 
esting tabulation of the quantities of several commercial 
brands of soap consumed by various degrees of hardness 
in water. These data have often served to bring home to 
the layman one phase of the economic value of water soften- 
ing to the domestic consumer. A convenient form for these 
data is given in Fig. 1, an alignment chart in which the 
intercepts of a straight line on all three scales give related 
values of the hardness, quantity and brand of soap. 
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Fig. 1—Soap Requirements for Waters of Various Hardness 





is) 


CALCULATION OF 
CONTENT oF 
HCQ,, CO, ano OH 
FROM ALKALINITY 


?, J@ 


Litt tie 


s 


iis 


N 
TT Ate 


f 


1 


it 
POT] 


na 
N 
° 


a 
9 
pootiyy 


ew ee a 


ty 
ak he hal lk al al! id Bk 


PUTT PTET Try rr rt 
w 
° 


B Pu ti® 


2883 fesCoeCQaiin FP. 


4 
Pheanolphthelein fas Cae CO,) 17 FFM 


Q 
9 
Fermporeaery Hardness 


presence of Bicarbonctes 


ta Fe FP Nt 
a 
8 

in 

> 

ee 


fs 


Carbonetesfas CoC Oy) in RRM 
cy 
S 


we Oe ee ee ee 


3 


! 
droxicdes 
s 
> 
8 
Lisp 


UL 


N 
9° 


Methy/ Orange, EryMrosine er Lecrno/e Indicaror 
“4 

8 

Litis 


or 
feos CaeCcCy;) 

awe 

8 

iteen 

N 

Put 
{TTT 
8 


8 

~ ~ 

g N 
on en ee 


RE 


iaeee! 


a 
9 
cS 


Given 
Total Alkalinity on Scale /. 
Phenophthalein Alkalinity on Scale 2, 
Take @ straight line thre 1299S 150 = 
2 ond find: 7 

Bicarbonates 
or 


J on Scole 3. oo] 


140 
a 


i 





7 Presence 
Lad Presenc 
8 
‘UA 
O/in PPM. 
a 
9 
Pititititits 


8 


C5cerboncres fas Cal) in PPM. 


lketinity (7 presence of 


> 
8 


pbitiittiti tii 


® 
8 


Mydroxides 
Cearbonotes if Bicorbonates || 
ore present on Scale 4a + 
Corbonates if Hyarexides ‘70> 
ere presenti, on Scaeds 4 


A 


130 


Tete/ AlkGdlinity 
aroxides (ws CoC 


! 
4 


yy 


/90— 








tiy 
PEPECpeeerpererprrrep eres 





a 
200— 








y, 





Fig. 2—Calculation of Content of HCO;, CO; and OH from Alkalinity 


Determination of Temporary Hardness.—The alkalinity 
as determined by phenolphthalein and as determined by 
methyl orange, erythrosine or lacmoid, are often the only 
reported values given in an analysis which are of any value 
in estimating the hardness. The fundamental relations be- 
tween these alkalinity determinations and the correspond- 
ing values of the bicarbonate, carbonate and hydroxide 
radicals are graphically represented in Fig. 2. With only 
these data given, the temporary hardness alone may be 
determined. 


Calculation of Degree of Hardness.—When the analyses 
state the values of the calcium, magnesium and bicarbonate 
radicals, the calculation of the degree of hardness and the 
required amounts of lime and soda ash necessary for soften- 
ing is simply a problem of conversion. Fig. 3 is a graphical 
statement of the relations necessary for the solution of the 
problem. The calcium (Scale 1), and magnesium present 
(Scale 2) measure approximately the total hardness (Scale 
3). (Iron and certain other radicals are sometimes pres- 
ent and contribute to the hardness, but to such slight extent 
that they are usually ignored.) The bicarbonate radical 
(Seale 4) is a measure of the temporary hardness. The 
difference between the total hardness and the temporary 
hardness is the permanent hardness (Scale 5), which in 
turn measures the required amount of soda ash (on the 
opposite side of the Scale 5). The required amount of lime 
(Seale 6) is given by the intercept of a straight line con- 
necting the values of magnesium (Scale 2) and bicarbonate 
(Séale 4). 
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Fig. 3—Calculation of Degree of Hardness and Required Amounts for 
Softening 
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Fig. 5—Chart for Estimating Molecular Combination of Radicals Con- 
tributing Hardness to Water 


Lime and Soda Ash Dosage.—When the analyses state 
values in the molecular form, the calculation of the required 
amounts of lime and soda ash for softening necessitates 
the use of molecular weights and equations of reactions, 
data usually not readily available in the field. Fig. 4 is a 
yardstick for lime and soda ash dosage. Lengths measured 
by values of reacting compounds applied cumulatively to 
the scales of the softening reagents give the quantities 
required. 


In Figs. 3 and 4, the resulting values for lime and soda 
ash are stated as 100 per cent reagent, and notes are given 
concerning the strength of commercial chemicals. The in- 
vestigator should divide the indicated results by the per- 
centage factor for the chemical commercially available for 
softening. 


Estimating Molecular Combinations.—When the analyses 
state the values in the atomic or radical form, it is fre- 
quently desired to know the probable molecular combina- 
tions actually present. Mr. W. D. Collins in Volume 15 
of “Industrial and Engineering Chemistry” for April, 1923, 
has suggested a method for approximating these data. 
Figure 5 is based upon the method suggested by Mr. Col- 
lins and carries the computation to a numerical estimate 
of the molecular values. 


The foregoing alignment charts may be found helpful in 
assisting in the solution of the many problems which are 
encountered in water analysis and water softening investi- 
gations. Their general value will be in relieving the user 
of the necessity for searching out conversion factors and 


reacting ratios. 
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Chlorine in the Fields of Sanitation 





PART 
Water Chlorination 


The following information was prepared by L. H. Enslow, 
Research Engineer, Chlorine Institute, Inc.: 

The technique of water chlorination at times requires two 
other gases, sulphur dioxide and ammonia. We cannot at 
this time foresee the use of oxygen, hydrogen, and acetylene, 
but as water and sewage problems become more complicated, 
as they do, anything is possible. 

The growth of water chlorination, since its beginning less 
than 20 years ago, has been phenomenal. Not less than 
90,000,000 people in over 6,000 communities are supplied 
with water rendered safe by chlorine. 


Progress in Water Chlorination.—Perfected methods for 
so-called “free chlorine” determinations by Ellms and 
Hauser? and the subsequent adaptation of the “free chlo- 
rine” test in 1918 by Wolman and Enslow® provided means 
of scientific regulation of chlorine dosage. The newer 
method of control was based on the addition of sufficient 
chlorine to satisfy the “chlorine demand” and leave some 
“residual chlorine” in the treated water after a short period 
of reaction. This proved to be of paramount importance 
in making chlorination dependable under a great variety 
of circumstances. Without proper control, chlorination is 
either overdone or affords only false security. Within the 
year (1928) failure to regulate the chlorine dosage by mak- 
ing daily tests for residual chlorine resulted in a typhoid 
epidemic at a small city in New York State. Use of the 
test would have disclosed the sudden increase of chlorine 
demand due to the accidental gross pollution of the water 
supply. 

Prechlorination.—One, if not the earliest, to advocate a 
raw water chlorination to reduce the bacterial load on sand 
filters and the expenditure for coagulant was N. J. Howard 
of Toronto,’ where prechlorination has been effectively 
practiced with a material saving in coagulant for a number 
of years. It is only within the past two years that prechlo- 
rination has received any marked impetus in the United 
States. This progress is recounted in recent papers by the 
writer.!7 

Aside from the value in reducing the bacteria and ren- 
dering additional safety, prechlorination possesses, among 
others, the following merits: 

(a) Allows reduction of residual chlorine carried in fin- 
ished waters. 

(b) Algae growths controlled in basins and filter beds. 

(c) Longer filter runs between washings and less wash 
water required. 

(d) Reduction of coagulant dosage in certain instances. 

(e) Reduction of “slime” on sand grains and consequent 
less trouble with mud balls and cracked filter beds. More 
sparkling effluent results.! 

(f) Reduced tendency for sludge in coagulation basins to 
putrefy or lift to the surface as a result of gasification. 
More palatable water results. 


Super- and Dechlorination.—Superchlorination followed by 
dechlorination was inaugurated at Toronto in the fall of 
1926. It was later discontinued, but recurrence of tastes 
justified resumption of the process in June, 1927, since which 
time it has continued with success. 

The procedure consists of dosing the filtered water with 
0.8 to 2.5 parts per million chlorine, the maximum being 
required in coldest weather. A contact period of approxi- 
mately one hour is thereafter available in the filtered water 
collection basin and tunnel delivering to the high pressure 
pumping station. At this station all excess “residual” chlo- 
rine is destroyed by application of sulphur dioxide fed 
through Wallace and Tiernan “sulfonators” connected to 
cylinders containing liquefied sulphur dioxide. Excess sul- 
phur dioxide has no deleterious effects, but to insure great- 
est economy, the plant is operated by simple control tests 
which indicate that the excess chlorine has been completely 
destroyed without waste of sulphur dioxide. The super- 
chlorination process is not continuously operated. Labora- 
tory tests on the lake water indicate ahead what to expect 
in the matter of taste troubles, and only during per-ods 
that these tests indicate superchlorination essential is th> 
process used. 


The operating cost during use of the process is increas: d 
by roughly 78 ct. per million (Imperial) gallons. Normaiy 
the cost of ordinary chlorination is 96 ct. per million gallor s. 
Introduction of chlorine in one-ton containers as plann:( 
will reduce the chlorine cost to one-half that on which tie 
above figure is based.1-9 


Other Taste Prevention Measures.—In England, Sir Alex- 
ander Houston has again led the way in the field of chl.- 
rination by developing and successfully applying the pre- 
ammoniation and premanganate treatments to prevent tasie 
production in chlorinated waters.!° 


Pre-Ammoniation.—The process consists of application of 
an ammonia salt or ammonia water sufficient to proviie 
0.25 ppm. available ammonia (NH:). In America the am- 
monia water is prepared at the point of application from 
anhydrous ammonia. Follewing the ammonia application 
chlorine is applied. The supposition is that chloramines are 
formed which do not subsequently develop taste producing 
compounds. Regardless of the theories, it seems to be a 
proven fact that tastes are prevented by preammoniation. 
In America the process has been employed with success at 
Greeneville, Tenn., for the past three years." At Spring- 
field, Ill., the process was introduced in February, 1928, 
and continues to render chlorination non-taste producing.* 


Permanganization.—This process consists of application 
of potassium permanganate (KMn0O,) crystals in conjunc- 
tion with the chlorination. Sir Alexander Houston points 
out that permanganate may be applied ahead of, immedi- 
ately at, or beyond the chlorine application with equal effii- 
ciency. To certain waters he applies ammonia prior to 
chlorination continuously and in addition permanganate is 
at times also applied at the chlorination stations, if there is 
any evidence of likelihood of taste production. In America 
the permanganization process is applied either continuously 
or intermittently at Rochester, N. Y., and Buffalo, N. Y., 
with success. The point of application is slightly in ad- 
vance of chlorination. The dosage at Rochester varies be- 
tween 0.05 (median) to 0.14 (maximum). At Buffalo the 
dosage has been varied considerably to meet the demand, 
but an average of 0.03 ppm. is employed for the most part.! 


supplied 
Greater New York is _ chlorinated three times during its 
travel from its point of origin to the city. As the water 
is progressively chlorinated during its passage from one 


‘IL. H. Enslow. Recent Developments in Application of Chlorine in 
Water Purification, Municipal News and Water Works, Aug., 1928; 
Canadian Engr., Aug. 7 and 14, 1928; Western Water Works (Construc- 
tion News), Aug., 1928; Jour. A. W. W. A., Nov., 1928. 

2J. W. Ellms and S. J. Hauser, Jour. Ind. and Eng. Chem., 5, 11, 915 
(Nov., 1913). 

3A. Wolman and L. H. Enslow, ibid. 11, 3,209 (Mar., 1919). 

4N. J. Howard. Journal A. - Ww. A. 9 4 (1922). 

, —y J. Howard. Modified Prechlorination. 
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6N. J. Howard and R. E. Thompson, Jour. N. E. W. W. A., No. 3, 
Sept., 1926; Canadian Engr., Oct. 19, 1926. 

TL. H. Enslow. Jour. A. WwW. W. A., 18, 5 (Nov., 1927); Can. Engr., 
June 14, 1927; Water Works, July, 1927. 

8Martin E. Flentje. Unusual Methods in Water Purification. Excerpts 
from paper before 1928 meeting, N. E. W. W. A., Water Works Ener.. 
Dec. 5, 1928. 

IN. J. Howard. 
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10Sir Alexander Houston, 19th, 20th, and 21st, Annual Report, Metro- 
politan Water Board (London), 

1J. W. McAmis. Jour. A. W. W. A., 17, 3, 341 (1927). 

12J. S. Whitener. Prechlorination at Raleigh, N. C. Water Works, 
Dec., 1927, American City, May, 1928. 

13Chester Cohen. Jour. A. W. W. A., 16:1:55, July, 1926. 

14L. B. Mangum. Algae Control in Reservoir by Chlorination. Munic. 
News and Water Works, Aug., 1928. 

16V. M. Coates. Chlorinating for Prevention of Slimes. 
Mill, Nov. 10, 1928. 

17L. L. Hedgepeth, Jour. A. W. W. A., 20:4:467 (Oct., 1928). 

18F. W. Mohlman and J. R. Palmer, Eng. News Record, Jan. 26, 1928. 

21Robert Cramer. Conditions at Sewage Works of Milwaukee. Eng. 
News-Rec., Nov. 10, 1927. Operation of Milwaukee Sewage Plant. Pub- 
lic Works, Jan., 1928. 

22Chas. Krumwiede and W. H. Park, Am. Jour. Pub. Health, Jan., 1928. 

23W. F. Wells, Public Health Reports, July 14, 1916. 

24F. A. Carmelia, Public Health Reports, April 22, 1921. 

25Chas. Krumwiede and W. H. Park. Am. Jour. Pub. Health, Feb. 
1926 

26W. F. Wells. 
1923, p. 1047. 

27R. E. Tarbett, Am. Jour. Pub. Health., Jan.. 1926. 

28W. F. Wells. Chlorination as a Factor of Safety in Shellfish Produc- 
tidn. Amer. Jour. Pub. Health, Jan., 1929. 

*Through correspondence with Chas. Spaulding, Supt. of Filtration, 
Springfield, Ill., and L. B. Harrison, Supt. at Bay City, Mich. 
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servoir to another, evidence is available to show the mate- 
ial value of the chlorine in reduction of algae growths in 

se reservoirs, in which previously an increased growth 

1 been observed. In addition to its value in controlling 
alvae growth it has been successfully used to destroy 
ynura, asterionella, tabellaria, anabaena, volvox, melosira, 

‘atium, aphanizomenon and coelosphaerium in the New 
‘ork water supply. It seems that 0.5 ppm. residual chlo- 
ine will destroy practically all of the objectionable forms 

f algae and most of them succumb to 0.2 ppm.}7-18.14 

Very recently chlorination has been found effective in 
killing “water fleas” cyclops, daphnia,,’ all of which are 
very undesirable in a water supply. 

Chlorine in Fungus and “Slime” Control.—Fungi and fila- 
mentous slime-like growths such as Leptomitus and 
Sphaerotitus which occur in sewers and polluted streams 
are easily killed with chlorine and thereafter slough off 
and are swept away. In many paper mills biological 
growths appear in the chests and vats. These growths are 
known as “slime.” Chlorination of the water supply or the 
“white water” returned to the process is proving very 
effective in controlling “slime” formation.!® “Slime” is fre- 
quently responsible for an inferior product, or a material 
loss in production because of temporary shutdown of paper 
machines, and mill shutdowns for cleanup. Upwards of 40 
mills already employ chlorine for “slime” control. 


A development along a similar line is the use of chlorine 
as a preventive of “sliming up” of tubular steam condensers. 
Chlorine intermittently applied to the cooling water pre- 
vents slime deposits on the tube, thus maintaining a higher 
efficiency of heat transfer and vacuum in the condensers, 
and a lower operation cost as a result of fewer shutdowns 
for cleaning and fewer manhours of labor by the cleaning 
gang. 

Chlorine in the Realm of Coagulants.—Ferrous sulphate 
(FeSO::7H:O), known as “copperas,” has been employed 
in conjunction with lime as a coagulant for water, sewage 
and industrial wastes for many years. Mohlman and 
Palmer!’ suggested and tried the chlorination of a solution 
of copperas to produce a ferric compound which proved an 
efficient and economical coagulant for dewatering sludge 
from the activated sludge process. 

Copperas, unless used in conjunction with lime, possesses 
no value as a coagulant, whereas chlorinated copperas re- 
quires no lime, unless the natural alkalinity of the water 
is extremely low. With organically colored waters, chlo- 
rinated copperas is particularly effective. On water con- 
taining clay suspension and little or no organic color, it has 
likewise proven effective. 

During 1928 a successful full plant scale demonstration 
with “chlorinated copperas” has been given. The recent 
paper!’ by L. L. Hedgepeth, Superintendent of Filtration at 
Elizabeth City, N. C., gives the detailed account of the 
process which continues in use at this city with excellent 
results. One pound of liquid chlorine will oxidize between 
7.8 and 8.2 pounds of commercial copperas (FeSO,:7H:0O). 
The use of chlorine in ton container shipments materially 
reduces the cost of chlorinated copperas and for this reason 
it may be classified among the lower cost coagulants. The 
two methods of preparation are given in the papers of 
Mohlman and Palmer!’ and Hedgepeth!’. 

The Oyster and Clam Industry.—Recent studies”? indicate 
that oysters contaminated by B. typhosus when in their 
natural habitat remain infectious for a period of three weeks 
following contamination. Purification of oysters with 
chlorine water was first experimentally applied in 1914 by 
W. F. Wells?*. The process was more fully developed by 
Wells and others?!-5 during 1920-1922, but it did not attract 
much attention, until the typhoid epidemics of 1924 in New 
York, Chicago, and Baltimore were traced to contaminated 
oysters. Since 1924, chlorination of oysters has received 
increased attention and in 1925 and 1926 investigations by 
the U. S. Public Health Service?’ confirmed the claims made 
for the process. No harmful effect on taste or appearance 
of live unshucked oysters was noted. However, it is not 
recommended that dependence be placed upon chlorination 
to make oysters from dangerous polluted areas safe. On 
the other hand, oysters from areas about which there 
may be some question as to positive safety, at all times 
may be rendered safe by chlorination. 

Chlorination of oysters has been likened to pasteurization 

f milk which enhances the safety of the milk, but does not 

‘lant the care used in the milk plant to keep the milk 
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up to standards of cleanliness. Chlorination of oysters con- 
stitutes a highly valuable “factor of safety” by the industry 
and to the consuming public. 

Early in 1925, at West Sayville, L. I., one of the largest 
oyster packing plants on the Atlantic seaboard adopted the 
chlorination process and continues to use it. Within the 
past year or two a number of packers have equipped their 
plants for chlorination of oysters. The process is described 
by W. F. Wells’. 


PART II 


Advances and Development in Sewage 
Chlorination 


Although sewage chlorination was in reality the fore- 
runner of water chlorination, its growth has lagged until 
within recent years. The advent of the fifteen and thirty 
ton liquid chlorine tank cars and more especially the multiple 
unit car of 15 demountable containers, each of one ton 
chlorine capacity, has served to awaken renewed interest in 
sewage chlorination. Chlorine is as a result available at a 











The One Ton Liquid Chlorine Container. Note the Duplicate Valve 

Arrangement and Also That Chlorine Gas May Be Drawn While Con- 

tainer Is Lying Prone or Standing Upright, as Preferred. Container 

Dimensions: Outside Diameter, 30 In.; Length, 80 In.; Weight, empty, 
1300 Lbs. 


delivered price approximately one-half that previously paid 
and thereby the cost of sewage chlorination becomes much 
more attractive than formerly. 

Several new uses for chlorine in sewage treatment have 
been developed and now chlorination may be considered not 
alone as a health measure, but also as an adjunct to the 
several existing methods of sewage disposal. It seems to 
fill the need often apparent for an inexpensive and sim- 
plified process capable of improving objectionable conditions 
or those which:interfere with efficient functioning of sewage 
plants and sewerage systems. 


Disinfection.—In order that efficient disinfection may be 
continuously and consistently secured, it is essential that 
sufficient chlorine be applied to insure the presence of 0.2 
parts per million or more residual chlorine after a 10 to 
15 minute period of contact.2*> The total amount of 











Unloading One Ton Liquid Chlorine Containers (15 to a Car). These 
Are Transported Singly in One Ton Trucks to the Chlorination Plant 
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chlorine required is a function of the “chlorine demand” of 
the sewage or effluent which in turn varies with the quality 
of the sewage, i. e., whether or not the sewage is concen- 
trated, fresh, stale or actually septic. The weaker and the 
fresher the sewage the lower will be the chlorine demand. 
It has been demonstrated that one is warranted in making 
only rough estimates as to the actual quantity of chlorine 
required under given conditions. It is paramount that 
chlorine equipment of adequate capacity to cope with the 
highest expected demands of the sewage be provided. 
Thereafter the best results with least expense may be 
secured by regulation of the chlorine dosage to produce 
the desired residual chlorine in the sewage. 

In the great majority of instances the following minimum 
and maximum requirements will cover the situation. 


Nature of the Sewage P.p.m. Cl 
Crude sewage or settled sewage (fresh to stale).... 5 to 15 
Crude sewage or settled sewage (septic) 

Sprinkling filter effluent (influent to final settling 
tank) . ; 
Activated sludge effluent 


Prechlorination of the crude sewage possesses many 
points of advantage when tank treatment and chlorination 
constitute the only treatment given. Aside from requiring 








One Ton Liquid Chlorine Containers Connected to Chlorinators. Alternate 
Arrangement Allows Containers to Be Rolled Onto Scale Platform and 
Gas Fed to Machines From the Prone Position 


less chlorine on the average the settling chambers serve as 
contact chambers of long period detention and obviate the 
necessity and expense incurred in providing additional con- 
tact chambers beyond the settling tanks. The tanks serve 
admirably as “balance wheels” to smooth out fluctuations 
in the quality and quantity of the sewage flow, and a more 
uniform result is secured when chlorinating the, influent 
sewage. The chlorine is controlled by testing for residual 
chlorine at or near the influent end of the settling chambers. 
Other advantages from prechlorination aside from economy 
and efficiency of disinfection are discussed later. 

In case the treatment plant embraces secondary treatment 
such as trickling filters, chlorine for disinfection and other 
incidental advantages! should be applied at the influent end 
of the secondary settling tanks, i. e., to the filter effluent 
rather than to the final effluent. To apply it ahead of the 


filters would be wasteful practice in instances where di 
infection is the chief end sought. 


Prechlorination and Split Chlorination.—Attempts to e1 
ploy the direct feed of chlorine gas to sewage throug! 
submerged diffusers have not met with success when tl} 
dosage applied exceeds 3 to 3.5 p.p.m. By far the mo 
practical method is that of solution feed wherein the a»: 
plied chlorine water is mixed with the sewage flow. 


At smaller sewage plants it frequently happens th: 
water under pressure is not available. Under such circu 
stances, the chlorinator may properly be located some di 
tance up the trunk sewer at a point where the muncip 
water supply may be available. If there is a crude seware 
pump station available within reach of the water main., 
the chlorinator should be located at this point. In such 
cases semi-automatic chlorinators which operate simultane- 
sad with the sewage pumps may be advantageously em- 
ployed. 

If in addition it is considered advisable to chlorinate the 
effluent at the plant, the major chlorination may be acconi- 
plished as above and final effluent chlorination at the plant 
may be secured with direct feed equipment because of the 
limited additional chlorine required by the already partially 
chlorinated effluent. Thus it appears that split chlorination 
may prove more desirable than single prechlorination in 
some circumstances. 

Disinfection of Fine Screen Sewage.—The investigations 
of Scott and Poole® are the first to produce knowledge as 
to the expected efficiency of chlorination in conjunction with 
fine (mechanical) screening of crude sewage. The degree 
of penetration of the suspended solids was carefully deter- 
mined as was the value of various periods of contact and 
residual chlorine concentrations required for contact -periods 
of 15 minutes or less. The data indicates that mechanical 
screening with chlorination may be depended upon to pro- 
duce a safe effluent for disposal through ocean outfalls or 
into major water courses where the chance of nuisance 
production is remote. 


Correction of Odor Nuisances.—Volatile gases are liber- 
ated from sewage by aeration in sewers, manholes, a drop 
over wiers, or more especially from sprinkling filter sprays. 
The chief offender in this respect is hydrogen sulphide and 
allied compounds which to most people possess a nauseat- 
ing odor and serve to accentuate other odors which in 
themselves might not be objectionable. The presence of 
hydrogen sulphide gas in sewers is indicated by swelling 
of mortar joints, softening of concrete and also by blacken- 
ing of brass, copper or silver. Blotting paper wetted with 
a saturated lead acetate solution will darken when left ex- 
posed in pump sumps or manholes where hydrogen sulphide 
is present. Any appreciable concentration is thus promptly 
indicated. 

To suppress or arrest hydrogen sulphide production over 
a desired period of time the crude sewage may be frac- 
tionally sterilized to any required degree with chlorine 
applied at some selected point ahead of the disposal plant. 
Usually the chlorination should take place at or near the 
plant proper but there are occasions when chlorination a 
considerable distance up the trunk sewer is warranted. Such 
is the case when odors emanate from manholes or where 
masonry sewers are suffering destruction above the flow 
line as a result of hydrogen sulphide evolution and sub- 
sequent acid production. 

Effect of Prechlorination on Plant Performance.—The 
natural question in the mind of the average reader is, “But 
what happens to the sludge digestion and the biological 
filters when the crude sewage is first chlorinated?” 

At Portsmouth, Ohio, where prechlorination has been in 
continuous use for three years, no deleterious effects on 
sewage solids digestion have been observed. As a matter 
of fact, the Imhoff tank performance appears to have been 
improved and scum in the vents is conspicuous by its 
scarcity. 

Investigation by Dr. Willem Rudolfs and W. J. O’Connell 
of the New Jersey Sewage Experiment Station in connec- 
tion with prechlorination at the Plainfield, N. J., plant, dis- 
close no harmful effects on subsequent digestion of the 
solids separating from sewage containing residual chlorine. 

Cohn!5 at Schnectady reports that sludge from tanks 
receiving prechlorinated sewage appeared to be superior 
to that from parallel tanks receiving unchlorinated sewaze. 
Fair and Carlson!® at Harvard University conducted two 
distinct series of tests in which solids from the same sew- 
age—one portion having been heavily chlorinated and ‘he 
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o her not chlorinated—were compared for rates and thor- 
oighness of digestion. The rate of digestion as indicated 
by methane gas (CH,) production indicated a more rapid 
digestion of the solids from the chlorinated sewages than 
was observed for the unchlorinated. At Bath, England, 
prechlorination has not proven deleterious to sludge diges- 
tion and at Baltimore, Md., additional investigations along 
this line on a small plant scale are now under way. 


At Lufkin!’ and Breckenridge, Tex.18 foaming of Imhoff 
tanks was alleviated following introduction of prechlorina- 
tion. F. C. Dugan of the Kentucky State Board of Health 
reports a similar experience at a small plant. On the other 
hand, there have been two instances wherein prechlorina- 
tion was not effective in controlling foaming of tanks. 

At Schenectady, N. Y.5 and Canton, Ohio, prechlorination 
produced flocculation of some of the nonsettleable matter 
in the flow chambers. 

At Canton, Ohio, very soon after beginning prechlorina- 
tion, the sprinkling filter effluent improved in quality and 
biochemical oxygen demand value. The filters unloaded 
their organic accumulations and the surface algae growths 
were killed and washed out. 

At Singapore, Straights Settlement,!® chlorination was 
employed to clean up the badly ponded trickling filters. 
Following this the filters improved in efficiency and the 
improvement in quality of effluent was marked. At Sche- 
nectady!® the nitrification through the filters increased fol- 
lowing drastic chlorination to free the stone of heavy film 
growths. At Bath, England, the oxidation by the filters 
has apparently been somewhat greater as a result of pre- 
chlorination of the crude sewage to retard septic action 
in a 5-mile main. 

At Lackawanna, N. Y.,°2 a serious case of filter ponding 
as a result of algae and light solids discharging from the 
Imhoff tanks was reducing the plant efficiency. Clorina- 
tion of the tank effluent to the filters relieved this condition. 
This was a representative case of pronounced filter pond- 
ing and the value of chlorine as a remedy for such difficul- 
ties was demonstrated beyond all expectations. 


Effect of Chlorine on Putrescible Matters in Sewage.— 
The putrescible matters in sewage effluents are measured 
by determining the demand exerted by the sewage for dis- 
solved oxygen. This oxygen absorption is spoken of as the 
biochemical oxygen demand. This demand varies with the 
organic content, the nature of the organic matter present 
and the period of contact of the sewage with the cleaner 
water containing the dissolved oxygen. Killing of fish, odor 
nuisance, and the foul appearance of the streams receiving 
sewage are all matters which may be avoided by reduction 
of the oxygen demand of the sewage to a point at which 
it will not deplete the oxygen in the receiving stream. 

Biological beds such as sprinkling filters and oxidation 
processes such as the activated sludge process effect marked 
reductions in the oxygen demand of sewage. Simple settling 
out of the solids from crude sewage results in reductions 
of from 30 to 40 per cent of the oxygen requirement of the 
crude sewage. 


Chlorine is a powerful oxidizing agent but aside from 
this property there appears to be an additional effect se- 
cured from chlorination which reduces the oxygen demand 
of sewage and can only be explained by assuming that some 
of the organic matter in true solution or in the colloidal 
state is chemically changed by chlorination with chlorine. 
In so changing the composition of the food supply of the 
bacteria or other biological forms always present in the 
receiving stream there is less oxygen demand exerted by 
the chlorinated sewage. This because some of the pu- 
trescible matter has been rendered non-putrescible or less 
——* even in the presence of great numbers of 
acteria. 


Chlorination does not reduce the oxygen demand of settled 
Sewages to anything like that secured by efficient sprink- 
ling filters but this could hardly be expected. As a rule 
settling tanks followed by sprinkling filters will reduce the 
five-day oxygen demand of the crude sewage by roughly 
80 to 85 per cent. Chlorination will usually reduce the de- 
mand of a settled effluent somewhere between 25 and 35 
per cent and thus an overall reduction of the five-day 
demand for the tanks plus chlorination somewhere between 
0) and 65 per cent is secured provided the settling tanks 
are fairly efficient and bring about a reduction of approxi- 
rately 40 per cent in the demand without chlorination. 

_ Under certain conditions when more than tank treatment 
is indicated, but where the extent of oxidation by biological 


processes does not seem requisite, then tank treatment in 
conjunction with chlorination may serve to fill the existing 
gap now found between the purification available from set- 
tling tanks alone and that high degree of oxidation afforded 
by the expensive biological processes. In certain instances 
tank treatment may suffice for the periods of the year 
when stream flow is adequate whereas with less water in 
the streams chlorination as an adjunct to tank treatment 
may prove very much worth while. 

Notable reductions in the organic nitrogen content of 
sewage effluents at Bedford and Mt. Kisco, New York, 
plants have resulted from chlorination.?° 

The first work done in respect to the effect of chlorine 
to reduce biochemical oxygen demands of settled sewage 
was Dallas, Texas, by cooperative arrangement between the 
Texas State Health Department, the City of Dallas, and 
The Chlorine Institute, Inc., early in 1926. The unpublished 
results showed positive reductions which varied in extent 
with the strength of the sewage. Since this work there 
have been several investigations, made along the same line, 
by Morton at Harvard University,2! Cohn at Schenectady,!® 
Tiedeman at Huntington, L. I.,2 Ellms at Cleveland, Ohio, 
McGuire at Columbus, Ohio,?? Baity at Chapel Hill, N. C.,?° 
Reinke at Tulare, Calif., O’Connell at New Brunswick, N. J., 
Carpenter at New York (Jamaica plant), and Mohlman and 
Hurwitz at Chicago.*? Much of this work has not yet been 
published, but the results are interesting in that they con- 
firm the earlier work. 

At Cleveland, Ohio, results are available for the years 
1927 and 1928 which show reductions as follows: 


Cleveland, Ohio 


5-Day 
Sewage P.p.m. Avg. BOD Reduction 
Year Chlorinated Chlorine P.p.m. Per Cent 
ps ee eee ne of P 23 17.5 
Ge eee ee eer 9:72" 26 26.0 
Oe eS 2 ee 8.55* 20 14.5 
TORE Te ashen 9.85* 25 23.0 


*Chlorine dosage not sufficient to produce residual chlorine 
in samples examined. 


Effect of Chlorine on Slime Like Growths in Sewers and 
Streams.—The application of chlorine or hypochlorite of 
lime (bleach) has resulted in ridding sewers of the slime 
like growths that sometimes produce trouble. This effect 
was pronounced at Canton, Ohio, Plainfield, N. J., and 
Porterville, Calif. 

Small streams containing heavy filamentous growths have 
been cleared up by chlorine application to the sewage 
effluent. 

At Leipsig, Germany, chlorination of settled sewage had 
a marked effect in reducing heavy biological growths in the 
river below the sewage plant and thus saved the city from 
impending legal action by riparian owners below.'! 


Sludge Conditioning and Chemical Precipitation with 
Chlorinated Copperas and Ferric Chloride.—Seeking a cheap 
source of ferric iron salts for conditioning activated sludge 
in vacuum filtration Mohlman and Palmer at Chicago (1926) 
found that ferrous sulphate, commonly known as “copperas,” 
after oxidation with liquid chlorine served as a very satis- 
factory and inexpensive coagulant.*5 Shortly following the 
Chicago work Fugate and Stanley applied chlorinated 
copperas experimentally for sludge conditioning which work 
has resulted in a large scale installation at the Houston, 
Texas, plant.¢ 

Milwaukee, Wisc., was the first (early 1927) to employ 
chlorinated copperas for dewatering activated sludge on a 
large scale.27.28 In this development H. M. Heisig, Chief 
Chemist, and his staff at the Milwaukee plant, together with 
D. P. Smith of the Pennsylvania Salt Mfg. Co. are due 
credit for solving the several difficulties involved in such 
large scale production of the chlorinated copperas. Ferric 
chloride seems to be somewhat superior to chlorinated cop- 
peras in the Milwaukee plant and will be employed in the 
future, unless the overall cost of dewatering and drying 
favors return to chlorinated copperas. Sulphuric acid is at 
all times employed in the conditioning process in conjunc- 
tion with the coagulants. Daily tests are conducted in order 
to secure the most economical combination of acid and 
ferric salts. At times aluminum salts may be employed 
also, if the price favors their use. In summer little if any 
conditioning agent other than the acid is employed. Re- 
search at Milwaukee has been productive in materially low- 
ering the cost of sludge dewatering and drying during the 
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past year. The most recent data available to the author 
indicates a chemical cost of something under $3.00 for each 
ton of fertilizer produced. 

Houston, Texas, employs chlorinated copperas and Char- 
lotte, N. C., employs ferric chloride. Pasadena, Calif., and 
Indianapolis, Ind., are experimenting with ferric chloride 
also. 

Chlorinated copperas is prepared at Milwaukee, Houston, 
and Chicago, by the addition of chlorine gas to a concen- 
trated solution of copperas (FeSO,:7H:O) as described by 
Mohlman and Palmer.*® At Elizabeth City, N. C., a dry 
feeder supplies the desired flow of copperas to produce a 
solution into which a continuous flow of chlorine water from 
a Wallace & Tiernan chlorinator is introducted en route to 
the point of application. The reaction involved is simple 
and extremely rapid— 

--+ = 0 _ — 
FeSO,:7H.0O + Cl = Fe +Cl +7H.O 

In practice one pound of chlorine serves to oxidize the 
iron in 7.8 to 8.2 pounds of copperas, depending upon the 
ferrous iron content of the copperas. The use of chlorine 
in tank car or multiple unit ton container shipments! renders 
the cost of producing chlorinated copperas much more at- 
tractive than is the case when chlorine is purchased in 
150 pound cylinders. 

Ferric chloride is shipped to Milwaukee from Niagara 
Falls in rubber lined tank cars. The solution contains 
roughly 50 per cent FeCl, and is stored at Milwaukee in 
rubber lined tanks built especially for the purpose. 
Smaller plants purchase the crystal ferric chloride which 
is not only more expensive but more difficult to handle. 
Anhydrous ferric chloride is obtainable and probably has 
a future in small installations if not at large plants. 

As an agent for chemical precipitation “alumino-ferric” 
compounds have been successfully employed for years in 
England. In America copperas in combination with lime, 
or aluminum sulphate in combinations with acid or lime 
have been favored. 

In connection with chemical precipitation of alkaline 
wastes including laundry waste water ferric chloride or 
chlorinated copperas in conjunction with acid seems to have 
considerable merit. Nothing to date has been published 
concerning this but experimental applications now under 


way seem very promising. Ferric chloride and chlorinated cop 
peras seem to rank about equal in merit and therefore an: 
preference is governed almost entirely by economic con 
siderations. The major advantage from use of a ferri 
salt is the lack of necessity for lime application whici 
usually means less sludge to handle subsequently. 

We have reports of successful application of ferric chlo 
ride in cannery waste precipitation and work is to be under 
taken in connection with its application in the treatmen: 


of creamery wastes. 
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THE LaMOTTE CHEMICAL PRODUCTS COMPANY 


McCormick Building, Baltimore, Maryland, U. S. A. 


Materials and Equipment for Simple, Rapid pH Control 








Products: MATERIALS AND EQUIPMENT FOR pH CONTROL 
BY THE COLORIMETRIC METHOD. STANDARDS, SOLUTIONS 
AND EQUIPMENT FOR THE ANALYSIS OF WATER, SEWAGE 


AND INDUSTRIAL WASTES. 


LaMotte Roulette Comparator: The ideal equipment for 


simple, rapid pH control. Covers range of three indicators 
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and gives maximum of simplicity, accuracy and speed in 
making pH measurements. Is readily portable and can 
be used at night as well as during the day. The revolving 
drum holds 3 complete sets of LaMotte Permanent Color 
Standards and 27 ampoules of distilled water which are 
always in place, thus eliminating danger of breakage by 
handling. There is also a special lighting arrangement 
so that the observer always makes his readings under 
standard daylight conditions. The outfit comes complete 
with 50 ¢e.c. of each of the corresponding indicator solu- 
tions, 3 pipettes, 18 graduated test tubes and full directions 
for use. Any plant foreman can easily be taught to carry 
out routine determinations with this simple outfit, making 
the benefits of pH control as readily available in the plant 


as in the laboratory. Price, $60.00, f. o. b., Baltimore. 


LaMotte Block Comparator: A smaller and more compact 
outfit than the Roulette Comparator, which is widely used 


” 


in smaller plants and for “trouble shooting.” Covers range 
of one indicator. Range can be extended by additional sets. 
A special Dalite Comparator Lamp can be supplied with this 
set so that determinations can be made at night or in dark 
places. Price, $12.50, f. 0. b., Baltimore. Special Dalite 


Comparator Lamp, $7.50, f. o. b., Baltimore. 

.aMotte-Enslow Chlorine Comparator: For determining free 
r residual chlorine in drinking and swimming pool water, 
ewage, industrial wastes, etc. Eliminates the effects of 


lor and turbidity, and also the error due to the presence 


ft 


manganese, iron, nitrites or any other interfering sub- 
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LaMotte Roulette Comparator 


stance in the material being tested. Price, $12.50, f. o. b., 
Baltimore. 


Water Analysis: A complete line of permanent standards 
and standard solutions for water analysis, as well as special 
apparatus for use in this work. These standards and solu- 


tions are made with the greatest care and are standardized 
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in strict accordance with the specifications given in “Stand- 
ard Methods of Water Analysis.” They bear our unqualified 


guarantee of uniform accuracy. 


LaMotte Sludge Testing Set.: 
especially design- 


This improved apparatus is 


ed for the rapid 
testing and accu- 
rate control of 
the pH of sewage 
sludges. The di- 
lution method not 
only _ eliminates It mae ae 
the necessity for 
filtering or cen- 


trifuging, but, in 


ne poh da ib 
U 


conjunction with 
the use of a spe- 


cial comparator 





and special color 
standards, overcomes difficulties due to color and turbidity. 
Price, $30.00, f. o. b., Baltimore. 


Write for a complimentary copy of our com- 
bination textbock and catalog, “The A BC of 
Hydrogen Ion Control,” which contains valu- 


able information on all these methods, as well 





as complete descriptions and prices of materials and equip- 
ment. 
















WALLACE & TIERNAN COMPANY, INC. 


Newark, New Jersey 


Manufacturers of Chlorine Control Apparatus 





SALES OFFICES AND SERVICE HEADQUARTERS 


New York 
Los Angeles 
Chattanooga 


Chicago St. Louis 

Seattle Charlotte 

Knoxville San Francisco 
Wallace & Tiernan, Ltd., Toronto, Canada 


Ogden 


Oklahoma City 
Minneapolis 


Indianapolis Philadelphia 

Pittsburgh Dallas Kansas City 

Detroit Boston Jacksonville 
Wallace & Tiernan, Ltd., London, England 


Spokane 





Chlorination: The rapid growth of chlorination prac- 
tice and the corresponding rapid reduction in typhoid 
fever death rates parallel so closely that graphs are 
complete proof of the value of 100% sterilization of 
It can be truly said that every water- 
shed in the country is subject to pollution.—Pollution 
has spread with the rise of cities and the travel of auto- 
mobiles. The ground waters are being contaminated in 
myriad ways,—“The only safe water is a sterilized water.” 


water supplies. 


Liquid chlorine is the cheapest most efficient agent for 
the sterilization of drinking water, for the disinfection of 
sewage and for the sanitation of swimming pools. Applied 
in minute amounts it will destroy any disease organisms 
of water. Its use will completely prevent the transmission 
of water borne typhoid fever, dysentery and cholera. 


Chlorination sterilizes 100,000 gallons of water for an aver- 
age of three cents. Liquid chlorine is safeguarding the water 
supplies of over 5,000 municipalities using a total of six 
billion gallons of water each day. No flight of the imagina- 
tion can suggest a more valuable work than the campaign 
of sanitarians and public health engineers “To Guard the 
Public Health” by demands for careful sterilization of all 
public water supplies. 


Ordinary standards of sanitation—the sense of civic respon- 

sibility and the staggering cost of an epidemic—are there 
any better reasons to 
urge every community 
to enforce such simple 
protection? The chlori- 
nator is final protec- 
tion. The chlorinator 
works when all other 
treatment fails. 


Vacuum Type Chlorina- 
tor: Simplicity of oper- 
ation is the outstanding 
advantage of the W. & 
T Vacuum Type Solu- 
tion Feed Chlorinator. 
Small fragile parts are 
eliminated. The appa- 
ratus, is designed so 
that no moving parts 
can be out of adjust- 
ment. The entire ap- 
paratus is hydraulic in 
principle and no parts 
are moving when the 
chlorinator is in opera- 
tion. The fundamental 
advantages of all W & 
T Chlorinators are re- 
tained with the same 
high percentage ac- 
curacy of chlorine flow. 


W & T MSV Vacuum Type Solution 
Feed Chlorinator 
“The Peer of All Chlorinators’’ 


The MSP Type Chlorinator is 

designed to meet the varied 

requirements of the average 

small water works. The op- 

eration of the equipment is 

evident in the detail drawing. 
The solution feed assures better 
diffusion of the sterilizing solution 
than the direct feed. Either pres- 
sure application or gravity feed of 
the chlorine solution is possible it 
being only necessary that a water 
supply under sufficient pressure be 
available for operation. 


The primary aim has been to pro- 
duce a machine which will not only 
accurately control the necessarily 
small amount of chlorine but will 
also be of such simple construc- 
tion as to be readily understood 
by the practical water works man. 
The progress of chlorination is the 
history of Wallace and Tiernan. 
For, the prerequisite of successful 
chlorination is a sturdy, depend- 
able, accurate chlorinator. Duplicate MSP Chlorina- 
tors are Safeguarding the 
Water Supply of Hundreds 


of Small Cities Throughout 
the World. 


Sterlization is accomplished not 
with tons of chlorine for every 
every million gallons but it is the work 0.3 to 1.2 parts 
per million. The accuracy of treatment is comparable to 
the most exact chemical analyses. One part per million is 
equivalent to eight and three tenths pounds of chlorine in 
one million gallons of water.—Chlorination is a real problem 
of accuracy.—But dependability is even more important 
than accuracy. Chlorination means correct, reliable opera- 
tion every minute of every day. The Wallace & Tiernan 
Vacuum or Pedestal Type Chlorinator bears little resem- 
blance to the pioneer of 10 years ago. The radical changes 
were not for accuracy but solely to perfect equipment in- 
dependent of mechanical vital moving parts. The produc- 
tion of hydraulically operated apparatus gained the com- 
plete confidence of the engineering and water works profes- 
sion—a confidence so firm that chlorination and steriliza- 
tion are synonymous. 


Briefly, a Wallace & Tiernan chlorinator is the product of 
constant effort—ingenious design and practical experiment, 
so,.it is the scientific apparatus, complete in every detail, 
the standard of perfection—exact, yet simple to operate. 
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Were the field of use- 
fulness of chlorine lim- 
ited to sterilization it 
would be “good work 
well done.” But the 
practical research of 
investigators during 
the last few years has 
extended the use to in- 
clude algae control— 
taste control—im- 
proved coagulation 
(with chlorinated cop- 
peras and prechlorina- 
tion) and to use in 
sewage treatment for 
odor control and reduc- 
tion of the biochemical 
oxygen demand. 


Chlorination for Algae 
Control: L. B. Mangun, 
superintendent of the 
Kansas City Filtration 
Plant, has had marked 
success controlling al- 
gae in the distribution 
reservoirs with chlori- 
nation. Chlorine is pref- 
erable to copper sulfate since the dosage can be accurately 
controlled and there is no fear of controversy in case some 
of the chlorine remains in the treated water. Algae control 
is successful in such scattered localities as New York and 
Texas, Virginia and New Jersey. 





W & T ASV Vacuum Type Automatic 
Solution Feed Chlorinator 


Chlorination of raw water at filter plants further than in- 
creasing bacterial safety and destroying algae permits 
longer filter runs and is reported to allow a reduction in 
dosage of coagulant—while, the consequent prevention of 
“slime” on the sand grains means less trouble from “crack- 
ing” and mud balls,—Mention of coagulants should include 
chlorinated copperas (ferrous sulfate) with its wide coagu- 
lating pH range and particular advantages for color re- 
moval. 


Superchlorination and dechorination, first practiced on a 
large scale at Toronto, promise solution of many water 
tastes problems. An excess dosage of chlorine will destroy 
organic tastes and the residual chlorine is neutralized by 
correct dosage of sulfur dioxide. (Sulfur dioxide is meas- 
ured and fed with W & T equipment.) 


Chlorination of Sewage and Wastes: As to sewage—its 
odors are principally hydrogen sulfide—chlorination will not 
only destroy H.S but will retard the bacterial action pro- 
ducing it. Sewage treatment is not a process of steriliza- 
tion unless chlorination is a part, but chlorination is not 
only sterilization it is definitely a treatment process which 
reduces the biochemical oxygen demand by 25-30%. 


The industrial uses of chlorine requires careful control. 
Chlorine solutions of accurate concentration are invaluable 
in laundries. The utensils of dairies, canneries and bottling 
works are most easily and perfectly sterilized, with care- 
fully made chlorine solutions. Even oysters are chlorinated 
as an additional precaution to protect the consuming public. 
“Slime” in paper mill vats—the cause of weakness and 
flaws in stock—is destroyed by correct chlorination. The 
“slime” growths in steam condensers are prevented by 
chlorination—the control of slime means a saving in steam 
and a saving of cleaning labor. The textile mills bleach 
with chlorine. Highly colored dye wastes may be decolor- 
ized by chlorination. 


At best the major uses have only been mentioned but prog- 
ress, improvement and new ideas indicate increasing pos- 
s bilities of unrecognized value. 


\utomatic Chlorination: The automatic application of liquid 

ilorine for water sterilization and sewage disinfection is 
zhly important wherever there are rapid changes in the 
ites of flow or under variations between maximum and 
inimum flows. 


~~ + 








Automatic chlorination is not news, but the new success of 
the W & T Automatic Chlorination is news. The first ASV 
chlorinator was installed in 1927. Today Seattle, Los An- 
geles, Chicago, New Haven, Portland, Maine, Birmingham, 
Bridgeport, Baltimore, Rotterdam, Holland, depend upon the 
automatic chlorinator for “safe water.” The equipment is 
a development of the W & T Vacuum type chlorinator. It 
has the same accuracy and the same hydraulically operated 
chlorine control, but, in addition, the automatic control of 
dosage is entirely hydraulic. In fact, there is even less lag 
in the change of dosage of chlorine than in a Venturi 
recorder, 


The differential head obtained by the flow of water through 
a venturi tube, orifice plate, pilot rod or over a weir, is 
transmitted to a differential reducing device which varies 
the vacuum head on the chlorine meter in the vacuum 
chamber of the chlorinator precisely in proportion to the 
flow of water to which the chlorine is being applied. An 
accuracy test of one of these units after several weeks op- 
eration indicated that the average variation of chlorine flow 
from the theoretically correct chlorine flow was only 0.38 
of 1% the maximum error being 3% and the minimum error 
zero. 


The Automatic Vacuum Chlorinator is the solution of sterili- 
zation problems where there are rapid changes in the rates 
of flow or where there are wide variations between maxi- 
mum and minimum flows. 
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DISCHARGE LINE-CARRIES 
WX. CHLORINE SOLUTION TO 
——POINT OF APPLICATION 





WATER MAIN— CHLORINE 
SOLUTION APPLIED TO 
MAIN WATER SUPPLY 
HERE GIVING A SAFE 
DRINKING WATER. AP- 
PLICATION MAY, ALSO, BE 
MADE IN AN OPEN WELL, 
GATE CHAMBER, CONDUIT Etc, 








Manual Control Chlorinator Solution Feed Type MSP and MSPM. 





The installation of W & T chlorine control apparatus only 
requires minor construction and piping easily arranged by 
the water department mechanic. 


It is advisable to house the chlorinator where the room 
temperature is evenly maintained above 50° F. The instal- 
lation of W & T equipment is supervised by W & T en- 
gineers. 
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W & T Dry Chemical Feeders 


W & T Dry Chemical Feeder Type “O” Rugged—Compact—Reliable. 


Type “O” Feeder: ‘This new dry chemical feeder is essen- 
tially a low capacity feeder, having a feed range from 1/10 
pound to 80 pounds per hour, depending on the chemical fed. 
It may be used with either course granular crystalline chem- 
icals such as alum or with the finer powdered chemicals as 
lime. 


The entire machine with the exception of motor and gear 
case which are separately encased, is enclosed by a sheet 
metal housing with tight fitting doors. A cover is provided 
for the hopper. 


The steep sloping hopper is agitated by an unique system 
of levers which flex so as to keep every particle of chemical 
moving at all times. This gives the chemical an even con- 
sistency and a uniform rate of feed into the throat. Thus 
— and its troublesome operating difficulties are elimi- 
nated. 


The 1/6 H. P. constant speed motor is directly connected. 
There are no pulleys or belts to worry about. It may be 
operated from an ordinary light socket. Power consump- 
tion is remarkably low. It takes less that 5 k. w. per day 


The adjustment by a conveniently located hand wheel geared 
to a scale lever is an outstanding feature of the feeder. 
A 200 division scale permits great ease and accuracy of ad- 
justment. The feeder is adaptable for overhead feed it 
desired. Feed to the point of application may be direct 
through a 12” sheet metal pipe or as a solution using a 
special W & T Solution pot. The finish is neat and durable. 
All exposed parts are either painted with W & T Gray Duco 
finish or are cadmium plated. 


W & T Type B Chemical Feeder is manufactured in two 
capacities. One is known as the low speed feeder and the 
other as the high speed feeder. Depending on the pulley 
size and the chemical used the low speed feeder has a mini- 
mum rate of feed of 0.5 pound per hour and a maximum of 
150 pounds per hour. The high speed feeder has a similar 
range of 7.5 minimum and 1,080 maximum, in pounds per 
hour. 


W & T Type B Dry Chemical Feeder. 


In the W & T Type B Dry Feeder the pulverized or granular 
chemical is placed in the hopper. The chemical flows on to 
a revolving feed table through the feed spout. This table 
together with suitable agitator mechanism is belt driven 
from an electric motor, water motor or line shaft. A sta- 
tionary scraper:removes the chemical from the revolving 
feed table diverting it to the receiving hopper from which 
it may be conducted by gravity to the point of application 
as a dry chemical. If desired the chemical may be mixed 
with water in the receiving hopper and the solution fed 
through a water operated injector to the point of applica- 
tion. 


Chlorinator for Sterilization Water Mains 


Every new or repaired 
water main should be 
sterilized before 
put into service. Chlorine 
is the most efficient and 
economical chemical to 
use. Periodic chlorina- 
tion of water mains will 
positively prevent  ob- 
jectionable after-growths 
in the distribution 
tem. 


being 


SYS- 
Cabinet 


ment 


with Accessories and 
Residual Chlorine Testing Equip- 


The new W & T Main 
Sterilizer provides for 
either direct or solution 
feed chlorination to the 
main. The apparatus is 
supplied with complete 
equipment for field chlor- 
ination and for making 
the necessary Ortho Toli- 
din test for residual 
chlorine. Every wate! 
works should own one o! 
these sterilizers. 


with Chlorinators 
or Solution Feed. 


Cabinet 
Direct 
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The W & T Chlorometer is designed for steriliza- 
tion of small water supplies. It is particularly 
adapted to the sterilization of supplies operated 
by automatic pumping systems. Hotels, private 
estates, country homes and boats on the Great 
Lakes use the W & T Chlorometer to insure the 
absolute safety of their domestic water supplies. 
Sterilizing solution will be introduced only when 
water is passing through the meter and at a rate 
proportional to the flow. While intended for small 
water supplies the Chlorometer has a wide range 
of usefulness for the proportional feed of many 
chemical solutions. Accurate, rugged, simple, 
fool-proof, it can be made absolutely automatic in 





operation, requiring no attention other than re- 
plenishing the three gallon bottle of sterilizing 
solution. 


The W & T Chloro-Clock is the sim- 
plest accurate control device used in 
water sterilization. It is the ideal ap- 
paratus for chlorination of small swim- 
ming pools and constant flow water 
supplies. The control of treatment is 
obtained from a clock-work mechanism 
which regulates the rate of travel of 
a displacement cylinder. Adjustments 
in the rate of displacement and feed 
of sterilizing solutions are made by a 
pendulum control lever. 

As with the Chlorometer, the Chloro- 
Clock may be fitted to regulate dos- 
ages of any chemical solution either 
required by industrial processes or as 
used in water works treatment. The 
Chloro-Clock is particularly recom- 
mended where the use of liquid chlor- 


ine is considered inadvisable as it is 





reliable, safe equipment requiring a 


“The W & T Chloro. minimum of attention. 


Clock. 


The W & T Chloroscale gives a 
chart of the total amount of 
chlorine fed during a given per- 
iod of time and a graph of the 
rate of chlorine flow from the 
cylinders. 


A special clock mechanism re- 
volves the chart while an ac- 
curately adjusted escapement 
mechanism automatically _ bal- 
ances the scale beam, moving 
the pen across the face of the 
chart at a rate proportional to 
the rate of chlorine flow. 


The W & T Chloroscale is fur- 
nished in response to a demand 
from water works superinten- 
lents and public health engi- 
neers for an automatic record 
f chlorinator operation. 





“The W & T Chloro-Scale.” 








“Two W & T Chloro-Meiers Installed to Sterilize the Drinking Water Supplied to the 
Steamship ‘Western States,’ Detroit and Cleveland Navigation Company.” 


Wallace & Tiernan is an organization of highly trained tech- 
nical men familiar with the fields of sanitation, bacteriology, 
chemistry and engineering, and is a staff of experts in the 
specialty of chlorination. The community worried with 
sanitary problems profits by advice of a Wallace & Tiernan 
representative,—he is a consultant on the applications of 
chlorine. 


Whs are Wallace & Tiernan? Wallace & Tiernan is an 
organization of highly trained technical men familiar with 
the fields of sanitation, bacteriology, chemistry and engi- 
neering, and is a staff of experts in the specialty of chlori- 
nation. The community worried with sanitary 


y problems 
profits by advice of a Wallace & Tiernan representative,—he 


is a consultant on the applications of chlorine. 


Every proposal is considered as an individual engineering 
problem and every installation is recognized as a respon- 
sibility for human life. The selection of correct types of 
equipment with proper capacities depends on detail differ- 
ences in water systems and the variable character of waters. 
The selection can only be based on technical knowledge 
and on judgment of experience. 


There are more than 10,000 installations of W & T equip- 
ment throughout the world for the sterilization of water, 
for the disinfection of sewage, for swimming pool sanitation, 
for deodorization and for the many purposes in industry or 
sanitation. The services of our Engineering and Research 
Departments are available for the solution of new problems. 


Service is the business of Wallace & Tiernan so feel free 
to call for information on chlorination, sanitation, water 
works, or industrial operations. When a W & T Chlorina- 
tor is ordered you purchase continued cooperation and serv- 
ice from a nationwide field staff. The installation of the 
chlorinator is only the start of W & T’s work.—From then 
on you will appreciate the motto “SERVICE.” 
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Terms Used in Sewerage and Sewage Disposal Practice 





The following was taken from Municipal News and Water 
Works: 

The formulation of definitions of terms used in sewerage 
work was initiated in 1915 by the American Public Health 
Association. The work was continued by the committees of 
the Association until 1924. In May of that year the Sanitary 
Engineering Division of the American Society of Civil Engi- 
neers appointed a committee on definitions. Joint action 
between the two societies followed and an Oct. 22, 1924, at 
a joint meeting of the Sanitary Engineering Division of the 
American Society of Civil Engineers and the Sanitary Engi- 
neering Section of the American Public Health Association, 
a tentative report based on the work of the two commit- 
tees was presented. The work was then continued and on 
Oct. 13, 1927, the joint report of the two committees was 
adopted by the Sanitary Engineering Division of American 
Society of Civil Engineers. The American Public Health 
Association adopted this report on Oct. 20, 1927, and on 
July 16, 1928, the report was also adopted by the Board 
of Directors of the American Society of Civil Engineers. 
The latter society has published recently the list of defini- 
tions as one of its manuals of engineering practice. 


Definitions of Terms Used in Sewerage and Sewage Disposal Practice 


A. B. C. Process (Alum, Blood, Clay)._-A method of deodorizing and pre- 
cipitating sludge by the addition of alum, charcoal, or some other mate- 
rial and clay, to the raw sewage. One of the earliest satisfactory meth- 
ods of clarification by chemical precipitation. 

Activated Sludge.—Sludge settled out of sewage previously agitated in 
the presence of abundant atmospheric oxygen. 

Activated Sludge Method.—See Activated Sludge Process. 

Activated Sludge Process.—Sewage treatment in which sewage in or 
flowing through a tank is brought into intimate contact with air and 
with biologically active sludge, previously produced by the same process. 
The effluent is subsequently clarified by sedimentation. 

Aeration.—The process or method of bringing about intimate contact 
between air and a liquid by allowing finely divided air to pass 
through the liquid or the finely divided liquid to pass through air. 

Air-Lift.—A device for raising sewage or other liquid by injecting air 
in and near the bottom of an open discharge pipe submerged in a 
well of the liquid to be raised. 

Alignment.—The direction of the axis of a sewer in plan. 

Alternating Device.—A device whereby sewage may be automatically 
delivered into different parallel treatment units in a cycle following a 
predetermined sequence. 

Appurtenances.—-See Sewer Appurtenances. 

Back-Water Gate.—A preventing the back flow of sewage 
or water. 

Bafiles.—Deflectors of wood, metal, or masonry placed in flowing liquid 
to divert, guide, or agitate the flow of such liquid. 

Band Screen.—An endless band or belt of wire mesh, bars, plates, or 
other screening medium, which passes around upper and lower rollers 
or guides. 

Bar Screen,—A 
Rack, 


Barn Sewage.- 
mal wastes. 
Basin.—A shallow tank or natural or artificial depression through which 

liquids pass or in which they are detained for treatment. 
Bio-Aeration.—A modification of the activated sludge process in which 
the sewage and sludge are agitated and aerated by mechanical means, 
such as paddle-wheels or turbines. 
Bio-Chemical Action.—Chemical action 
metabolism of living organisms. 
Bio-Chemical Oxygen Demand.—The quantity of oxygen required for bio- 
chemical oxidation in a given time at a given temperature, the 


determinations usually be for 5 days at 20° cent. 


Biolytic Tank.—A continuous flow tank with hopper bottom, with inlet 
arranged so as to agitate the sludge by the entry of sewage at the 
apex of the hopper-shaped bottom. This agitation tank is sometimes 
followed by a settling tank in which the sludge is detained until 
removed. 

Bleach.—Calcium hypochlorite. (Bleaching Powder.) 

Blow-Off.—A waste-gate or device for discharging accumulated solids or 
for emptying a depressed sewer. 

Branch Sewer.—-An arbitrary term for a sewer which receives sewage 
from a relatively small area. 

Branches.—Special forms of vitrified tile and cast iron pipe for making 
connections to a ecewer. They are called Tee-Y, Double-Y, and 
V, from the shapes. (Synonym, Junction Pieces.) 

Broad Irrigation.—The disposal of sewage by application to farm land 
involving the incidental benefit to crops growing out of the irrigation 
and fertilization resulting from the application of the sewage. (Differs 
from sewage farming in that the primary purpose is the disposal of 
sewage, while the raising of crops is incidental only.) See, also, 
Sewage Farming. 

Cage-Screen.—A screen consisting of a cage, with sides of bars, rods, or 
mesh, so arranged that it may be lowered into the sewage and raised 
therefrom for cleaning. 


device for 


sereen composed of parallel bars or rods. See, also, 


Wash water from stables, considerable quantities of ani- 


resulting from the growth or 


Capillary Water.—Water in the interstices of the soil or of a sand filte:, 
which is not lost by draining. 
Catch-Basin.—A chamber or well, 
grit and detritus into a sewer. 

Catch Pit.—See Grit Catcher. 

Catchment Area.—The area of a water-shed tributary to a lake, strean., 
or sewer. 

Centrifuge.—A device in which sludge is dewatered by rapid rotatio 
and automatically discharged. 

Cesspool. 
discharged and from which the liquid leaches into the surroundin 
soil, or is otherwise removed. 

Chamber.—A general term for a space enclosed by walls or a compart 
ment, often prefixed by a descriptive word as “grit chamber’’ o: 
“screen chamber” indicating its contents, or “discharge chamber” o 
“flushing chamber” indicating its office. 

Chemical Precipitation.—Sedimentation accelerated by the coagulation of 
suspended or colloidal matter through the addition of chemicals. 

Chlorination.—Treatment with chlorine or bleaching powder for the pur 
pose of disinfection, the retardation of decomposition, or the oxidation 
of organic matter. 

Circumferential Flow.—Flow parallel to the periphery of a circular tank 

Clarification.—The process of removing suspended and colloidal matter 
from a turbid liquid. 

Clarified Sewage.—Loosely used for sewage from which suspended matter 
has been partly or completely removed. 

Coagulation.—The flocculation of colloidal or suspended matter brought 
about by the addition of some chemical to the liquid, by contact, o: 
by other means. 

Coarse-Grained Filter.—General term for contact bed or trickling filter. 

Coarse Rack.—A relative term, but generally used when the clear space 
between bars is 2 in. or more. 

Coarse Screen.—A relative term, but generally used when openings are 
greater than 1 in. in least dimension, except in the case of racks. 
See, also, Coarse Rack, 

Coefficient of Imperviousness.—The ratio, expressed decimally, of effec- 
tively impervious surface to the total catchment area. 

Collecting System.—All sewers from the house to the outfall. 
Sewerage System. 

Colloidal Matter.—Colloids or matter colloidal in character and action. 


Colloids.—(1) The finely divided suspended matter which will not settle 
and the apparently dissolved matter which may be transformed into 
suspended matter by contact with solid surfaces or preciptated by 
chemical treatment. (2) Substances which are soluble as judged by 
ordinary physical tests, but will not pass through a parchment mem- 
brane. 

Combined Sewer.—A sewer designed to receive both storm and sewage. 

Combined System.—A system of sewers, in which sewage and storm 
water are carried in the same conduits. 

Commercially Dry Sludge.—Sludge containing not more than 10 per cent 
of moisture by weight. 

Common Sewer.—A sewer in which all abutters have equal rights. 

Compartment.—A chamber in, or a division of, a structure for sewage 
treatment. 

Concentrated Sewage.—A relative term. 
large quantity of organic matter. 
Conditioning.—See Sludge Conditioning. 
Contact Aerator.—A device consisting of a crate hclding broken stone, 
coke, brushwood, or other media, which is placed in a single, or 
two-story sedimentation tank and through which the sewage is made 
to flow upward and return on the outside and become activated by 

the admission of: compressed air below. 


Contact Bed. ? : , such as broken stone 
or clinkers, in a water-tight basin provided with controlled inlet and 
outlet. It is operated in cycles of filling with sewage, standing full 
in contact, emptying, and resting empty, in order to remove some of the 
suspended matter and oxidize organic matter by bio-chemical agencies. 

Contaminated Water.—Water unfit for any given use because of contact 
with or the presence of injurious substances. 

Contamination.—The introduction into water, otherwise satisfactory, of 
bacteria, sewage, or other substance, which makes it unfit for any 
given use. 

Cover.—See Manhole Head. 

Crown.—The inside top of a sewer. 

Crude Sewage.—Sewage which has received no treatment. 

Datum.—Plane of reference for elevations. 

Degreasing.—The process of removing fats and greases from sewage, 
waste, or sludge. 

Degree of Purification.—A measure of the removal and oxidation of the 
objectionable or putrescible contents of sewage. 

Depressed Sewer.—A sewer, often crossing beneath a valley or a wate: 
course, which runs full or under greater than atmospheric pressure 
becaues its profile is depressed below the hydraulic grade line. 

Detritus Tank or Chamber.—A detention chamber larger than a grit 
chamber, usually with provision for removing the sediment withou' 
interrupting the flow of sewage. A settling tank of short detentioi 
period designed, primarily, to remove keavy settleable solids. 

Diffuser.—A porous plate or other device through which air is force: 
and enters the sewage in the form of minute bubbles. 

Digestion.—The bio-chemical decomposition of organic matter resultins 
in the formation of mineral and simpler organic compounds. 

Dilute Sewage.—A relative term. Sewage containing a relatively sma!! 
quantity of organic matter. 


designed to prevent the admission c! 


See, also, 


Sewage containing a relatively 











pur 
tio: 


ink 


tter 


tter 


ight 
, OL 


ter. 


ace 


are 
eks. 


fec- 


Iso, 





MUNICIPAL NEWS AND WATER WORKS—DATA SECTION 





95 





Dilution.—(1) A method of disposing of sewage or effluent by discharging 
into a stream or other body of water. (2) The ratio of the volume 
of flow of a stream to the volume of sewage or effluent discharged 
into it. 

Direct Oxidatien Process.—(So-called.) A proprietary method of treat- 
ment in which sewage previously dosed with lime is passed through 
closed tanks between plate electrodes across which electric current is 
passing while the liquid is agitated by rotating paddles. 

Dise Screen.—A screen in the form of a circular disc rotating about an 
axis perpendicular to its center. 

Discharge Sewer.—See Outlet Pipe. 

Disinfected Sewage.—Crude sewage, or a sewage plant effluent which haa 
been treated with a disinfecting agent, commonly chlorine or “bleach,” 
resulting in the destruction of bacteria sufficiently to reduce materially 
the danger of infection, 

Disinfection.—The partial destruction, ordinarily by the use of some 
chemical, or the micro-organisms likely to cause infection and disease. 

Dispersion.—A method of disposal of the suspended solids in sewage or 
effluent by scattering them widely in a stream or other body of water. 

Distributor.—A device used to apply sewage to the surface of a filter. 
There are two general types, fixed and movable. The fixed type may 
consist of perforated pipe or notched troughs, sloping boards, or 
sprinkler nozzles. The movable type may consist of rotating or 
reciprocating perforated pipes or troughs applying spray or a thin 
sheet of sewage. 

Diversion Chamber.—A chamber which contains a device for diverting 
all or a part of the flow. 

Diversion Manhole.—See Diversion Chamber. 

Domestic Sewage.—Sewage derived principally from dwellings, business 
buildings, institutions, and the like. (It may or may not contain 
ground-water, surface water, or storm water. It may also contain 
a small proportion of industrial waste liquid.) 

Dorr Thickener.—(Clarifier.) A proprietary device placed in a tank by 
which a system of scrapers, driven by a central shaft, revolves slowly, 
pushing the deposited sludge to a central outlet, from which it is 
removed by gravity or pumping. 

Dortmund Tank.—A vertical-flow sedimentation tank with hopper bottom. 
The sewage, introduced near the bottom, rises and overflows at the 
surface, and the sludge may be removed from the bottom before it 
becomes septic. 

Dosing Chamber.—See Dosing Tank. 

Dosing Siphon.—An automatic siphon for discharging the contents of a 
dosing tank, 

Dosing Tank.—A tank into which raw or partly treated sewage is intro- 
duced and held until the desired quantity has been accumulated, after 
which it is discharged at such a rate as may be necessary for dis- 
tribution essential to the subsequent treatment. 

Drain.—Conduit or pipe, usually underground, for carrying off, by 
gravity, liquids or other than sewage and industrial wastes, and in- 
cluding ground or subsoil water, surface water, and storm water. 

Drainage.—A general term for gavity flow of liquids in conduits. Com- 
monly applied to surface and ground-water. 

Drainage System.—A eystem of drains. 

Drainage Water.—Water flowing in a drain derived from ground, sur- 
face or storm water. 

—  ementie shaft in which sewage falls from a sewer to a lower 
evel, 

Drum Screen.—A screen in the form of a cylinder or truncated cone 
rotating on its axis. 

Dry-Weather Flow.—Flow of sewage in a sewer during dry weather. 
Effluent.—Sewage, partly or completely treated, flowing out of any sew- 

age treatment device. 

Effluent Discharge Conduit.—See Outlet Pipe. 

Ejector.—See Pneumatic Ejector. 

Emscher Filter.—See Contact Aerator. 

End Manhole.—One at the up-stream end of a sewer. 
entrance Well.—See Inlet Well. 

Evaporation.—Vaporization of moisture from a wet surface. 

Filtered Sewage.—The effluent of a sewage filter. 

Filtering Medium.—The material through which sewage applied to a 
filter must pass. 

Filtration.—(1) The process of removing suspended and colloidal matter 
from a liquid and the oxidation of its dissolved organic matter, by 
causing it to flow through a relatively fine porous medium. (2) 
Sometimes loosely applied to the removal of solids and liquid organic 
matter in treatment beds. 

Filtros.—The trade name applied to an artificial porous stone made of 
carefully graded silicious sand by moulding, pressing, firing, annealing, 
and grinding. It is used as a filtering medium and for diffusing air 
in the activated sludge process. 

Final Settling Basin.—A tank through which the effluent of a trickling 
filter, or other oxidizing device, passes for the purpose of removing 
the settleable solids before its discharge. 

Final Settling Tank.—Same as final settling basin, but deeper and of 
less area. 

Fine Rack.—A relative term, but generally used when the clear space 
between the bars is 1 in. or less. 

Fine Screen.—A relative term, but generally used for a screen with 
openings 4 in., or less, in least dimension. 

Flaring Inlet.—A funnel-shaped entrance to facilitate flow into a pipe 
or conduit. 

Flotation.—A method of collecting suspended matter in a tank as a scum 
at the surface by the evolution of gas by chemicals, electrolysis, heat, 
or bacterial decomposition. 

Flewing-Through Chamber. 
mentation tank. 

flush Tank.—A chamber in which water or sewage is accumulated and 
discharged at intervals for flushing a sewer. 

Flushing Chamber.—See Flush Tank; Flushing Manhole. 



























































The upper compartment of a 2-story sedi- 














Flushing Manhole.—A manhole provided with a gate so that sewage or 
water may be accumulated and then discharged rapidly for flushing 
a sewer. 

Frame.—-See Manhole Head. 

Fresh Sewage.—Sewage of recent origin still containing free disssolved 
oxygen. 

Gas Slot.—See Gas Vent. 

Gas Vent.—(1) A passage to permit the escape of gases of decomposi- 
tion. (2) An opening which allows gas, liberated in an Imhoff tank 
sludge digestion chamber, to reach the atmosphere without passing 
up through the sewage in the settling chamber. 

Grade.—Elevation of invert. 

Gradient.—See Slope. 

Grating.—A screen consisting of parallel bars, two sets being transverse 
to each other in the same plane. 

Gravity System.—A system in which all sewage runs on descending 
gradients from source to outlet, or where no pumping is required. 


Grease Trap.—A device by means of which the grease content of sewage 
is cooled and congealed so that it may be skimmed from the surface. 


Grit.—The heavy mineral matter contained in sewage, such as sand, 
gravel, cinders, ete, 

Grit Catcher.—A chamber usually placed at the upper end of a depressed 
sewer, or at other points of protection on combined or storm-water 
sewers, of such shape and dimensions as to reduce the velocity of 
flow and thus permit the settling out of grit. 

Grit-Chamber.—A small detention chamber or an enlargement of a 
sewer designed to check the velocity of the sewage enough to permit 
the heaviest solid matter, such as grit, to be deposited with a view 
to its frequent and easy removal. (Grit Compartment.) 

Ground-Water.—Water derived from beneath the surface of the ground. 

Ground-Water Drain.—A drain which carries away ground-water. 

Horizontal Flow Tank.—A tank or basin, with or without baffles, in 
which the direction of flow is generally horizontal. 

House Connection.—See House Sewer. 

House Sewage.—(1) Sewage from dwellings. (2) Loosely used for 
domestic sewage. 

House Sewer.—A pipe conveying the sewage from a single building to 
a common sewer or point of immediate disposal. 

Humus Sludge.—(1) Digested sludge deposited in final or secondary 
settling tanks, following trickling filters or other oxidizing device. 
(2) Sludge resembling humus in appearance. 

Humus Tank.—A tank for collecting humus sludge. See, also, Final 
Settling Tank; Final Settling Basin. 

Hydraulic Grade.—The elevation of the surface of the liquid in a sewer 
above an assumed datum. 

Hydraulic Gradient.—The surface slope of the liquid in a sewer. Gen- 
erally taken parallel to the invert. 

Hydraulic Inclination.—See Hydraulic Gradient. 

Hydraulic Slope.—See Hydraulic Gradient. 

Hydrolysis.—A change in the molecular composition of matter produced 
by the addition of water. 

Hydrolytic Tank.—In general, any sewage tank in which hydrolysis 
occurs, specifically applied to a special form of vertical flow tank. 
General term for any sedimentation tenk in which, _by bio-chemical 
processes, a part of the suspended organic matter is liquefied and 
gasified. 

Imhoff Tank.—A deep two-storied tank invented by Karl Imhoff, M. Am. 
Soe. C, E., consisting of an upper or continuous sedimentation chamber 
and a lower or sludge digestion chamber. The floor of the upper 
chamber slopes steeply to trapped slots, through which solids may 
settle into the lower chamber. The lower chamber receives no fresh 
sewage directly, but is provided with gas vents and with means of 
drawing digested sludge from near the bottom. 

Industrial Sewage.—Sewage in which industrial wastes predominate. 
See, also, Domestic Sewage; Industrial Wastes. 

Industrial Wastes.—Liquid wastes from industrial processes. 

Infected Water.—Water which contains pathogenic bacteria. 

Infection of Water.—The introduction of pathogenic bacteria into water 
in sufficient quantities to produce disease. 

Infiltration.—The leaching of water from the ground into a sewer. 

Influent.—Sewage, raw or partly treated, flowing into any sewage treat- 
ment device. 

Inlet.—A connection between the surface of ihe ground and a sewer for 
the admission of surface or storm water. 

Inlet Well.—A well or opening at the surface of the ground to receive 
surface water which is thence conducted to a sewer. 

Institutional Sewage.—Domestic sewage from institutions, such as hos- 
pitals, sanitariums, or penal and charitable establishments. 

Intercepting Sewer.—A sewer which receives the dry-weather flow from 
a number of transverse sewers or outlets, with or without a determined 
quantity or storm water if from a combined system. 

Intermittent Filter.—A natural or artificial bed of sand or other fine- 
grained material to which sewage is intermittently applied in doses 
and through which it flows, opportunity being given for filtration and 
also oxidation of the organic matter by bio-chemical agencies. 

Invert.—Originally, the inverted arch of a masonry-lined sewer. By 
derivation, the floor, bottom, or lowest point in the internal cross-sec- 
tion of a sewer. 

Invert Block.—A voussoir shaped hollow tile built into the invert of a 
masonry sewer. 

Inverted Siphon Sewer.—See Depressed Sewer. 

Irrigation.—See, Sub-Surface Irrigation; Surface Irrigation; Broad Irri- 
gation; Sewage Farming. 

Junction Chamber.—A converging section of a sewer used to facilitate 
the flow from one or more sewers into a main sewer. 

Junction Manhole.—A manhole at the junction of two or more sewers. 


Kitchen Waste.—Liquid culinary wastes. 
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Lamp-Hole.—A small vertical pipe or shaft leading from the surface of 
the ground to a sewer, for admitting a light for purposes of inspection. 

Land Drain.—A drain fer drawing off water from land. See, also, 
Ground-Water. Drain. 

Lateral Sewer.—A sewer which discharges into a branch or other 
and has no other common sewer tributary to it. 

Leaching Cesspool.—A cesspool out of which the 
surrounding soil. 


Line Manhole.—A 


sewer 
liquid leaches into the 


at a point where no 
the sewer changes 


manhole in the line of a sewer 
other sewers connect. It may be at a point where 
direction, either in line, slope, or grade. 

Liquid Sludge.—Sludge containing sufficient water to 
by gravity (ordinarily above 80 per cent). 

MacLachlan Process.—(A Proprietary Process.) A method of condi- 
tioning sludge preparatory to dewatering by the application of sulfur 
dioxide gas. 

Main Sewer.—A 
tributaries. 

Manhole.—A shaft, or chamber, 
sewer, large enough to enable a 
of inspection and cleaning, 

Manhole Head.—-The cast-iron fixture 
made up of two parts: A “Frame 

~ 
the shaft, and a removable ‘Cover. 
or ‘“‘Adjustable’’ in height. Covers are 
“Anti-Rattling.”’ 

Medium Screen.—A screen having 
of a coarse and a fine screen. 

Mesh Screen.—A screen composed of woven fabric, usually of wire. 

Miles Acid Process.—A proprietary method of treatment invented by 
George W. Miles, in which sewage is acidified by sulfurous acid 
fumes. The fumes are absorbed by a part of the sewage. This part 
is then mixed with the remainder of the sewage. Subsequent pre- 
cipitation of solids results in clarification and a measure of dis- 
infection. 

Outfall Sewer.—A sewer which receives the sewage from the collecting 
system and conducts it to a point of final discharge or to a disposal 
plant. 

Outlet Pipe.—A pipe which conveys the effluent from a treatment plant 
to its final point of disposal. 

Oxidation.—See Sewage Oxidation. 

Oxidized Sewage.—Sewage in which the organic 
bined with oxygen and has become stable. 

Percolating Filter.—-See Trickling Filter. 

Percolation,—The trickling of a 
relatively coarse filtering medium. The 
the pores of the medium. 

A screen composed of one or 


permit it to flow 


sewer which receives one or more branch sewers as 


surface of the ground to a 
the purpose 


from the 
man to have access for 


surmounting a manhole. It is 
which rests on the masonry of 
* Frames are either ‘‘Fixed” 
“Tight,’’ ‘‘Ventilated,” or 


openings intermediate between those 


matter has been com- 


liquid downward through a 
liquid usually does not fill 


flow or 


more perforated plates. 
other liquid, by alter- 
check-valve into the bottom of a pot 
another check-valve into the discharge 
to the pot above the liquid. 

filter medium 


Plate Screen. 

Pneumatic Ejector.—_-A 
nately admitting it through a 
and then ejecting it through 
pipe, by admitting compressed air 

Polarite.—-Magnetic spongy 
after sedimentation, 

Polluted Water.—Water made 
waste, or other substance 

Pollution.—-The act of making unclean or | 
unclean or impure as a result of admixtures 
wastes, or other substance. 


means of raising sewage 


carbon, formerly used as a 


unclean or injured by sewage, industrial 


the state of beinz 
industrial 


impure or 
of sewage, 


Chemical Precipitation. 
prop- 


also, 
used by one or 


Rain and snowfall. See, 


One privately owned and 


Precipitation. 
Private 
erties, 


Sewer. more 


sewer controlled by public authority. 
matter with the pro- 
conditions of oxygen 


Public Sewer.--A common 
Putrefaction.—-Biolosical 
duction of ill-smelling 
deficiency. 
Putrescibility..-(1) The susceptibility of waste waters, sewage, effluent, 
or sludge to putrefaction. (2) The relative tendency of organic 
matter to undergo decomposition in the absence of oxygen. 
either vertical or 


decomposition of organic 
products. It occurs under 


Rack,—A screen composed of parallel bars, inclined, 
from which the screenings may be raked. 
Radial Flow.—Direction of flow 
to periphery, or vice versa. 
Radial Inward Flow. Inlet at 
cireular tank. 
Radial Outward Flow. 
a circular tank, 
Rainfall Rate.—Precipitation, generally 
Rate of Precipitation.—See Rainfall Rate. 
See Crude Sewage. 
See Inlet Well. 
controlling the quantity of 
unit of a disposal plant. 


across a circular tank, from center 


periphery and outflow at the center of 


Inlet at center and outflow at the periphery of 


expressed in inches per hour. 
Raw Sewage. 
Receiving Basin. 
Regulator,—-A 
to an intercepting 
Relative Stability._-The 
oxygen in waste waters, 
required to provide complete 
matters contained therein. 
Relief Sewer. 
capacity. 


device for admitted 


sewer or 


seware 


expressed in percentage, of available 
effluent, or diluted sewage to that 
oxidation of the organic 


ratio, 
sewage, 
bio-chemical 
A sewer built to relieve an existing sewer of inadequate 
Reservoir.--A tank or 
Roof Water.—Storm 
Run-Off.—-That 
sewer, 
Run-Off Coefficient.--The 
cipitation. 
Run-Off Rate.—-An 
from a surface, 
cubic feet per second, or 


basin primarily for storage of a liquid. 
from 


rainfall 


water roofs. 


part of the which reaches a stream, drain, or 


ratio, expressed decimally, of run-off to pre 
runs off 
per hour, 


rainfall 
rainfall 


of the 1ate at which 
inches in depth of 
units. 


expression 
expressed in 
other 


Sand Catcher.—See Grit Catcher. 

Sand Filter.—A filter in which sand is the filtering medium. 
Intermittent Filter. 

Sanitary Sewage.—(1) Domestic sewage with storm 
design. (2) Sewege originating in the 
a dwelling, business building, factory, or 
supply of a community after it has 
a sewer. 

Sanitary Sewer.—A sewer which 
surface, and ground-water. 

Saturation.—The condition of a liquid when it has taken into solutior 
the maximum possible quantity of a given substance at a_ given 
temperature and pressure, as water saturated with oxygen. 


See, alsc 


water excluded by) 

sanitary conveniences o 
institution. (3) The wate 
been used and discharged int 
carries storm 


sewage and excludes 


Screen.—A device with openings, generally of uniform size, used ‘o 
retain coarse sewage solids. he screening element may consist of 
parallel bars. rods, or wires, grating, wire mesh, or perforated 
plate, and the opening may be of any shape, generally circular 
or rectangular slots. 

Screening.—The removal of relatively coarse floating and suspended 
solids by straining through racks or screens made of bars, gratings, 
wires, or perforated plates. 

Screenings.—Material removed from sewage by 

Scum.—A mass of sewage solids, buoyed up by entrained gas, 
or other substance, which floats at the surface of sewage. 

Scum Board.—A vertical baffle dipping below the surface of sewage in 
a tank to prevent the passage of floating water. 

Secondary Settling Tank.—See Final Settling Tank. 


Sedimentation.—The subsidence and deposition of 
a liquid by gravity. 

Sedimentation Tank.—A tank or basin in which sewage, partly treated 
sewage, or other liquid containing settleable solids, is retained long 
enough, and in which the velocity is low enough, to bring about 
sedimentation of a part of the suspended matter, but without a 
sufficient detention period to produce anaerobic decomposition. 


screens and racks. 
grease, 


suspended matter in 


Semi-Circumferential Flow.—Flow parallel to the semi-circumferences of a 
circular tank, divided at the inlet and meeting again at the com- 
mon outlet. 

Separate Sludge Digestion.—The digestion of sludge in basins or 
to which it is removed from the basins or 
settled. 

Separate System.—A system of sewers in 
water are carried in separate conduits. 
Sept-Aer-Sed Method.—Sewage treatment in which septic tank effluent 
is aerated and passed into a sedimentation tank. The sludge from 
the sedimentation tank is then pumped back into the septic tank. 
Septic Sewage.—Sewage undergoing putrefaction in the 

oxygen, 

Septic Tank.—A settling tank intended to retain the sludge in 
ate contact with the sewage flowing through the tank for 
period to secure a satisfactory decomposition of organic 
anaerobic bacterial action. 

Settleable Solids.—Suspended solids 
sewage in a reasonable period. 
period.) 

Settled Sewage.—Sewage from which some of the solids have settled 
out in a tank during quiescence or slow flow. 

Settling Chamber.—(1) The second or final element of the so-called 
biolytic tank. (2) Sometimes used to designate the sedimentation 
compartment of a 2-story tank, as in the case of the Imhoff tank. 
See, also, Sedimentation Tank. 

Settling Solids.—See Settleable Solids. 

Settling Tank.—Sece Sedimentation Tank. 

Sewage.—(1) Wash water and water-carried 
some cases, industrial wastes. (2) Liquid 
excreta, and other matter, flowing in or 
system or sewer. Excreta includes feces, 
skin, expectoration, cte. (3) Liquid wastes from dwellings and 
institutions, stables and business buildings. It may also contain 
liquid wastes from industries. (4) A combination of (a) the liquid 
wastes conducted away from residences, business buildings, and in- 
stitutions, and (b) from industrial establishments, with (c) such 
ground, surface, and storm water as may be admitted to or find 
its way into the sewers. (5) The crdinary liquid contents of a 
sewer containing organic wastes, which may or may not include 
street wash. 

Sewage Disposal. 
any method, 

Sewage Farming.—-A term applied to the raising of crops where sew- 
age is applied to the land for irrigation and fertilization purposes. 
See, also, Broad Irrigation. 

Sewage Oxidation._-The process whereby through the agency of living 
organisms in the presence of oxygen, the organic matter is converted 
into a more stable or mineral form. 

Sewage Purification.—(1) The removal or mineralization of all putresci- 
ble organic matter and the removal of all infectious and offensive 
matter. (2) Loosely used for Sewage Treatment. 

Sewage Treatment.—Any artificial process to which sewage is subjected 
in order to remove or so alter its objectionable constituents as to 
render it less offensive or dangerous. 

Sewage Treatment Works.—Treatment plant and means of disposal. 

Sewer.—-A pipe or conduit, generally 
full, for carrying sewage and other 

Sewer Appurtenances.—Constructions, devices and appliances other than 
the pipe or conduit, which are appurtenant to a sewer, such as 
manholes, flush tanks, surface inlets, ete. 

Sewer Arch.—The curved top of a masonry sewer. 

Sewer Outfall.—The structure at the lower end of an outfall sewer. 

Sewer District.—The area deemed benefited by the construction and use 
of séwers. 

Sewer Inlet.—See Inlet Well. 


tanks 
tanks in which it originally 
storm 


which sewage and 


absence of 


immedi- 
a sufficient 
solids by 


quiescent 
common arbitrary 


subside in 
is a 


which will 
(Two hours 


animal, culinary, and, in 
waste containing human 
from a house drainage 
urine, secretion from the 


General term. The act of disposing of sewage by 


closed, but normally 
waste liquids. 


not flowing 
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sewer Territory.—See Sewer District. 

sewerage System.—A collecting system of sewers and appurtenances. 

Sewerage Treatment Works.—See Sewage Treatment Works. 

sewerage Works.—Comprehensive term, including all construction for 
collection, transportation, pumping, treatment, and final disposition 
of sewage. 

¢heffield System.—A method of activ ating sludge by the rotation of pad- 
dle-wheels placed at intervals in a long and relatively narrow and 
shallow tank. 

Side-Walls.—The vertical, curved, or inclined walls which support the 
arch or top of a masonry sewer, 

Simplex Process.—A process for activating sludge by the circulation of 
sewage up through a central tube, dispersing it by the rotation of an 
inverted cone suspended above, and permitting a downward return 
outside the tube. 

Sink Water.—Liquid waste from a sink. 

Skimming Tank. at floating matter rises and 
remains on the surface of the sewage until removed while the liquid 
flows out continuously under partitions, curtain-walls, or scum boards. 

Slant.—A branch inserted in a sewer for the purpose of making con- 
nection thereto. 

Sleek.—The thin oily film usually present which gives characteristic 
appearance to the surface of water into which sewage or oily waste 
is discharged. 

Slope.—The inclination of the invert of a sewer expressed in percentage 
of length, as a decimal, or as 1-ft. fall in a given length of feet. 

Slot.—A narrow opening. 

Sludge.—The accumulated suspended solids of sewage deposited in tanks 
or basins, mixed with more or less water to form a semi-liquid mass. 

Sludge Bed.—Natural or artificial layers of porous material upon which 
sludge is dried by drainage and evaporation. 

Sludge Cake.—A mass resulting from sludge pressing, or vacuum 
filtering. 

Sludge Chamber.—See Sludge Digestion Chamber. 

Sludge Compartment.—See Sludge Digestion Chamber. 

Sludge Concentration.—Any process of reducing the water content of 
sludge which leaves it still in a liquid condition. 

Sludge Conditioning.—Treatment of liquid sludge preliminary to, and 
to facilitate, de-watering. 

Sludge De-Watering.—A general term for the removal of a part of the 
water in sludge by any process, such as draining, pressing, centrifuging, 
exhausting, passing between rollers, or acid flotation, with or without 
heat. It involves reducing from a liquid to a spadable condition 
rather than merely changing the density of the liquid (concentration) 
on one hand, or drying (as in a kiln) by high heat on the other. 

Sludge Digestion.—The bio-chemical process by which organic matter in 
sludge is gasified, liquefied, mineralized, or converted into more stable 
organic matter. 

Sludge Digestion Chamber.—(1) Any chamber used for the digestion 
of sludge. (2) The lower story of an Imhoff tank or Travis tank. 

Sludge Drying.—The process of drying sludge by drainage or evapora- 
tion, by exposure to the air, or by application of heat. 

Sludge-Drying Bed.—See Sludge Bed. 

Sludge Pressing.—Process of de-watering sludge by subjecting it to 
pressure, the solids being retained, usually by a cloth fabric through 
which the water passes. 

Spadable Sludge.—Sludge dry enough to be shoveled from the drying 
beet. (Ordinarily under 70 per cent moisture.) 

A tank used in carrying out the activated sludge 
process in which a spiral motion is given to the sewage in its flow 
through the tank by the introduction of air through a line of diffusers 
placed on one side of the bottom. 

Spray Nozzle.—See Sprinkler Nozzle. 

Spraying Nozzle.—See Sprinkler Nozzle. 

Sprinkler.—See Sprinkler Nozzle. 

Sprinkler Nozzle.—A nozzle used for applying sewage in the form of a 
spray to a trickling filter. 

Sprinkling Filter.—A trickling filter in which the sewage is applied by 
spray. 

Squeegee.—A device, generally with a soft rubber edge, used for dislodg- 
ing and removing deposited sewage solids from the walls and bottoms 
of settling tanks. 

Stability.—The ability of any substance, such as sewage, effluent, or 
digested sludge, to resist putrefaction. (Antonym, Putrescibility.) 
Stable Effluent.—A treated sewage which contains enough oxygen to 

satisfy its oxygen demand. 

Stale Sewage.—Sewage containing little or no oxygen, but as yet free 
from putrefaction. 

Stench Trap.—A flap in a frame which opens to admit cellar drainage 
to a sewer and then closes to prevent sewer air from entering the 
house. 

Sterlization.—The destruction of all micro-organism ordinarily through 
the agency of heat or of some chemical. 

Sterilized Sewage.—A sewage effluent in which all micro-organisms have 

been destroyed, 










































Storm Drain.—See Storm Sewer. 


Storm Overflow.—A weir, orifice, or other device for permitting the dis- 
charge from a combined sewer of that part of the flow in excess of 
that which the sewer is designed to carry. 

Storm Overflow Sewer.—A sewer used to carry the excess of storm flow 
from a main or intercepting sewer to an independent outlet. 

Storm Sewage.—Liquid flowing in sewers during or following a period 
of rainfall and resulting therefrom. 

Storm Sewer.—A sewer which carries storm and surface water, street 
wash, and other wash waters, or drainage, but excludes sewage. 

Storm Water.—Excess water during rainfall or continuously following 
and resulting therefrom. 

Storm-Water Drain.—See Storm Sewer. 

Storm-Water Overflow.—See Storm Overflow. 

Storm-Water Overfiow Sewer.—See Storm Overflow Sewer. 

Street Sewer.—Common sewer or public sewer in a street. See, also, 
Common Sewer; Public Sewer. 

Strong Sewage.—Sewage containing above the normal quantity of or- 
ganic matter. 

Sub-Drain.—A drain built beneath a sewer to intercept ground-water and 
prevent it from entering the sewer, especially during construction. 
Sub-Grade.—The elevation of the bottom of a trench in which a sewer 

or drain is laid. 

Sub-Main Sewer.—An arbitrary ter: for relatively large branch sewers. 

Subsiding Basin.—See Sedimentation Tank. 

Subsoil Drain.—A land drain deep enough to take water from the 
subsoil. 

Sub-Surface Irrigation.—The process of sewage treatment in which sew- 
age or effluent is applied to land by distributing it beneath the surface 
through open jointed pipes or drains. 

Surface Inlet.—See Inlet Well. 

Surface Irrigation.—The process of sewage irrigation in which sewage 
is applied to and distributed over the surface of the ground. 

Surface Water.—Water which flows upon or over the surface of the 
ground, 

Surface-Water Drain.—A drain which carries surface water. 

Suspended Matter.—Solids physically suspended in sewage or effluent. 

System of Sewerage.—See Sewerage System. 

System of Sewers.—See Sewerage System. 

Tank.—Any artificial receptacle through which liquids pass or in which 
they are detained during collection or treatment. 

Tight Cesspool.—See Water-Tight Cesspool. 

Tight Manhole Cover.—A manhole cover without openings. 

Trade Wastes.—British expression for industrial wastes. See, also, 
Industrial Wastes. 

Trap.—A device to prevent sewer air from backing up and escaping 
through a plumbing fixture. When made of cast iron or vitrified 
tile, it may be of various forms defined as running trap, P-trap, 
S-trap, ete. 

Trash.—The material removed from combined and storm-water sewers 
by coarse racks, 

Travis Tank.—A_ two-story hydrolytic or septic tank invented by Dr. 
Travis, consisting of an upper sedimentation chamber with steeply 
sloping bottom terminating in slots through which the deposited solids 
pass into a lower or sludge digestion chamber through which latter a 
predetermined part of the sewage is allowed to pass for the purpose 
of seeding and maintaining bacterial life in the sludge and carrying 
away decomposition products. This is for the purpose of inducing 
digestion of the sludge attended by its reduction in volume. 

Treated Sewage.—Sewage which has received more or less complete treat- 
ment. 

Trickling Filter.—An artificial bed of coarse material, such as_ broken 
stone, clinkers, slate, slats, or brush, over which sewage is distributed 
and applied in drops, films, or spray, from troughs or drippers, mov- 
ing distributors, or fixed nozzles, and through which it trickles to the 
under-drains giving opportunity for organic matter to be oxidized by 
bio-chemical agencies. 


Trunk Sewer.—A sewer which receives many tributary branches and 
serves as an outlet for a large territory. See, also, Main Sewer. 











Twin or Multiple Dosing Tanks.—Twin or multiple tanks of equal 
capacity, each equipped with a dosing device, which devices are usually 
so inter-connected that they fill and discharge alternately, or in 
rotation. 


Under-Drain.—A land drain laid below the surface of the ground, or 
of a sand filter or sludge bed. See, also, Sub-Drain. 


Ventilated Manhole Cover. 


Vertical Flow Tank.—A sedimentation tank in which the sewage enters 
near the bottom, rises vertically, and flows out at the top. 





A manhole cover with openings. 





Water-Tight Cesspool.—A cesspool with tight walls to prevent leaching 
and from which the contents are removed at intervals. 


Weak Sewage.—See Dilute Sewage. 


Wing Screen.—A screen in which the screening elements are radial 
planes or curved vanes rotating on a horizontal axis. 
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Maintenance of Sanitary Sewers and Storm Drains 








The methods employed on the sewer system of Baltimore, 
Md., were described in Municipal News and Water Works 
by Milton J. Ruark, Sewerage Engineer, Bureau of Sewers, 
as follows: 

The need for maintaining sewers and drains is usually 
the result of one or more of four causes: Poor design, 
poor construction, depreciation, and in some respects the 
most important of all—misuse. 

Poor Design.—The question of the poor design of sewers 
in Baltimore, where careful study and thought are devoted 
to relatively unimportant sewer projects, is practically of 
no importance insofar as the maintenance of the sewers is 
concerned. Care must be given in selecting the proper 
materials for construction, and sewers of adequate size and 
strength should be planned. Except where unusual prob- 
lems present themselves, the planning of sewers and drains 
has become so standardized that there is little excuse for 
poor designs. 

Poor Construction.—It is as essential to have good con- 
struction as it is to use careful design in order that main- 
tenance costs may be kept at a minimum. Two of the 
most essential things to watch in the construction of sewers 
is to see that the material used for backfill is thoroughly 
compacted under and around the pipe and that the joints 
are well made. The former precaution will add much to 
the strength of the sewer, and tend to prevent failures. 


A Root Proof Joint.—Tight joints not only reduce the 
quantity of ground water entering the sewers to a minimum 
but also help to exclude tree roots. Fully 35 per cent of 
the chokages in the sanitary sewers of Baltimore are due 
to the roots of poplar and willow trees. Many times roots 
grow long distances to reach sewers. The roots of oak and 
similar shade trees have never been known to give this 
trouble. In each place where a sewer becomes choked be- 
cause of tree roots the joints, through which the roots 
have passed, are remade with great care. First, a ring of 
jute is inserted in the bell of the pipe the same as when 
the usual Portland cement joint is made. Then red and 
puddle clay, to which has been added a liberal quantity of 
coarse salt, is packed over the jute to within about % in. 
of the end of the bell. On top of this is placed a mortar 
of cement and sand. This type of joint has proved effective, 
since none has ever been replaced because of the entrance 
of tree roots. 

Maintenance Due to Depreciation——The maintenance re- 
quired to keep a sewer system in first-class condition is 
usually not great, especially if the system is new. How- 
ever, there are numerous factors which tend to increase the 
gradual depreciation of sewers. Other public utilities such 
as gas and water pipes, electric conduits, etc., are often 
constructed in trenches adjacent to the sewers, and not 
infrequently the latter are damaged due to a settlement of 
earth or other causes. It is sometimes weeks or months 
before the trouble is discovered and rectified. 

The tapping of sewers by plumbers to provide for addi- 
tional house connections often causes trouble that makes 
itself evident by a chokage near the tap. One way to 
remedy this difficulty is to inspect thoroughly every new 
connection. 

A great deal of the general maintenance work consists 
in replacing noisy and broken manhole covers and making 
repairs to inlets. Where sewers are well designed and con- 
structed, and are not old, little money need normally be 
appropriated or spent to remedy wear and tear. 

Maintenance Due to the Misuse of Sewers.—Although a 
sewer system is designed to have a very limited use, it 
usually becomes the repository for almost conceivable object 
of moderate size. The following is a list of some of the 
things which have been removed from choked sewers: 
Hatchets, bricks, bird cages, corn cobs, flat irons, pick han- 
dles, dish pans, shoes, oyster shells, table spoons, broom 
handles, whiskey flasks, brushes, garden hose, coffee pots, 
dead cats and dogs, dolls, ete. It seems inconceivable how 
some of these objects get into the sewers. 

Maintenance of Storm Drains.—One of the first rules that 
must be followed in order to reduce the maintenance of 
storm drains is to keep the streets clean. Unless this 
policy is followed the debris on the street is washed into 
the drains after the first heavy rain, where it often has to 
be removed at considerable cost. 

Furthermore, the material at dumps, the drainage from 


which flows into the upstream end of storm sewers, shoul 
be kept from rolling or obstructing the drains. 

Disposal of Snow Into Drains.—In most large cities th« 
disposal of snow into storm drains has become a generally 
accepted practice. Frequently the snow has mixed with it 
garbage, ashes and debris found on the streets. The snow 
melts in the drain and often leaves these foreign mate- 
rials, which have to be eventually removed, stranded on 
the bottom of the sewers. Large drains should be selected 
for the disposal of snow, and liberal quantities of water 
used for flushing purposes. 

Disposal of Oil and Gasoline in Drains.—One of the most 
serious problems that confronts engineers who have charge 
of the maintenance of sewerage systems relates to the dis- 
posal of gasoline and oil from automobile crankcases into 
the sewers. The problem is an ever present one not only 
in Baltimore but also in practically every large municipal- 
ity in the country. Many cities have had serious explosions 
because of the ignition of gasoline in the sewers. Some 
cities employ private concerns to collect and dispose of 
waste oil and gasoline from garages. 

Maintenance of Sanitary Sewers.—The maintaining of 
the sanitary sewers usually consists of removing obstruc- 
tions from the smaller pipes—usually 8 and 10 in. in diam- 
eter. On rare occasions a 12 in. sewer will become clogged, 
and only once or twice during recent years has a 15 in. 
sewer been obstructed. Where the larger sewers require 
cleaning, it is usually due to wastes from industries. 

All obstructions in main line and house sewers up to 
the building line are removed by the city. On the other 
hand, chokages in the house sewers inside the property lines 
are removed by a plumber employed by the property owner. 
This rule, although a rigid one, is not necessarily adhered 
to in emergencies. In case the difficulty is due to the care- 
lessness of the property owner he is required to pay for all 
of the expense involved. 

Cleaning Tools.—A wise selection of cleaning tools greatly 
decreases the cost of maintaining sewers. The first essen- 
tial is to have good cleaning rods. Two types are used in 
Baltimore. The rods used to clean out storm drains are 
made of wood, 3 ft. long, octagonal in shape, and about 2 in. 
thick. They have the advantage of being strong, and at 
the same time sufficiently light to float on the water while 
they are being shoved through the drain. 

The other rods, which are used to clean sanitary sewers, 
are 4 ft. long with a cross-section of 1%x% in. Other 
tools, such as scoops, root cutters, etc., are also of value. 
One of the greatest time and money saving devices for 
cleaning sewers has been flexible steel cables. They are 
narrow but strong ribbons of steel, which are used pri- 
marily to clean house sewers. At the end of the cable 
there are two small steel rollers, which increase the ease 
with which it can be forced through the sewer. The use 
of this cable has saved property owners thousands of dol- 
lars, which formerly was spent in tearing up and replacing 
the sewers. 

Personnel.—The cleaning of the sanitary sewers and 
storm drains is under the supervision of one man. As pre- 
viously stated, there is one gang of five men with a truck 
which spends all its time in cleaning large storm drains. 
There are four additional gangs with four men in each 
gang—each provided with a truck—which clean inlets, 
report and replace broken and noisy manhole covers and 
do other work. Each of these gangs is alloted a section of 
the city which it particularly patrols and is responsible for. 
There is, moreover, a gang of nine men, which makes 
repairs both to storm drains and sanitary sewers. 

The sanitary sewers. are maintained by nine groups of 
men. Four of these groups, consisting of 18 men and two 
foremen, relieve chokages on main line sewers, while the 
remaining five groups, having a total of 10 men and one 
foreman, relieve house sewer chokages. In addition to the 
above force there are two men who are on duty on Sun- 
days and holidays and also each day from 4 P. M. until 
midnight. They take care of any emergency that arises 
after working hours. 

Cost of Sewer Maintenance.—The total cost of maintain- 
ing 1,560 miles of sanitary sewers and storm drains dur- 
ing 1927 was approximately $158,000. Of this amount $65,- 
000 was spent on 1,000 miles of sewers and house connec- 
tions at a cost of $65.50 per mile and $92,500 on 560 miles 
of drains at about $165 a mile. 
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YEOMANS BROTHERS COMPANY 


1439 Dayton Street, Chicago, III. 


Manufacturers of Sewage Ejectors and Pumping Machinery 





Representatives in all principal cities 





Products: CENTRIFUGAL SEWAGE PUMPS, PNEUMATIC 
SEWAGE EJECTORS, BILGE OR SUMP PUMPS, ROTARY 
AIR COMPRESSORS, BOOSTER PUMPS, CONDENSATION 
PUMPS, SPECIAL PUMPS. 


Yeomans Non-Clogging Centrifugal Pumps for Un- 
screened Sewage: Vertical and horizontal dry pit non-clog- 
ging machines for pumping crude sewage from low-level 
districts to gravitation sewers, from.sewers to sedimenta- 
tion tanks or for effluent or sludge in disposal works. The 





Horizontal Non-Clogging Sewage Pump 


pumps are equipped with the spe- 
cially designed Yeomans impeller 
which will readily handle solids al- 
most as large as the discharge 
orifice in the pump casing. No 
screens are required. 





Vertical Non-Clogging 
pias In the vertical pump, the top plate 
can be raised on the shaft to give 
access to the interior of the casing without disturbing shaft, 
impeller or bearings. An exclusive Yeomans feature. Both 
types absolutely dependable and fool-proof. Write for bul- 


letin S-6100. 


Yeomans High Speed Direct-Connected Rotary Air Com- 
pressors: A new type of rotary air compressor developed 
by Yeomans primarily for use with the Shone Ejector, but 
also highly efficient for activating sludge, air lift systems, 
priming duty in water-works and any other air service 
where the pressure requirements do not exceed 50 pounds. 


It is quiet running, direct-connected, has little wear and 
eliminates all belts, gears, pulleys and valves. Write for 
Bulletin AC-7000. 





Rotary Air Compressor—No Belts, Gears, Pulleys, Valves 





The Shone System of Pneumatic (Screenless) Sewage 
Ejectors: The oldest and most reliable device on the 
market for pumping unscreened crude sewage from 
low-level districts where gravity flow is not obtain- 
able; for effluent or sludge in disposal works; for 
sewage and drainage from basements below sewer level in 
city buildings, industrial and power plants, especially where 
compressed air is required for other purposes. Rotary 
compressors, shown below, permit operation without storage 
tank. 


The Shone was invented fifty years ago by Isaac Shone, 
noted English engineer, and since then, with few changes 
in design, it has been accepted as standard by leading engi- 
neers throughout the world. 

Among notable installations may be mentioned the city of 
Cairo, Egypt, in which 63 Shone Ejector stations handle 








A Typical Municipal Shone Pneumatic Duplex Ejector Station with 
Yeomans Rotary Compressors 


the entire sewage flow of the city; Rangoon, India, with 
13 installations; Bombay, India, 10 installations; Cape Town, 
South Africa; Rio de Janeiro, Brazil; Ostend, Belgium; 
Lille, France; Sidney, New South Wales; Moscow and Kiev, 
Russia; and many other cities. 

Operated by Compressed air, the Shone is a purely mechan- 
ical device, automatic, sanitary, durable, requiring minimum 
attention. It has no screens, no storage chambers, no elec- 
tric float switches. Write for bulletin P-4400. 
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ALLAN J. COLEMAN 
208 North Wabash Ave., Chicago, Illinois 


Manufacturers of Sewer Pipe, Closet and Drain Cleaning Tools 


OLEMANS 


CLOSET AND PIPE CLEANING DEVICES 
Will Remove All Stoppages from Pipes and Sewers 








Conduits and Sewer Rods and Tools: Made from the best 
Hickory Rod. Dia. 1% in., 3 ft. and 4 ft. lengths—Malleable 
Couplings. 


No Municipal Tool Rsom 
completely equipped with- 








out these Tools and De- Plunger RootCutter Screw Claw 
vices. 


C-543b C-5438e C-543d C-543e 


Tools to be used with Con- 
duit and Sewer Rods. 





Flexible Coil Wire Pipe Augers, 7 
Sizes—All Lengths. With Automatic 
Grip Handles 














No trouble 
opening 
DRAINS 

if you have 

these Tools 





They will save you 
money. 












Made from the best Spring Steel—six sizes, 


all lengths—1/16” and %” thick. Revolving Spear Point: 
Three sizes to be used 
Illustrated here are a few of COLEMAN'S very use- with Flat Steel Rod. 


Roller Wheel Torpedo Sewer = — — a and Drain i 

— \\ rat . r .. it ese eaning evices it is easy to kee your 

A 4) Rod P oint: : To be used with pines and Drains Sanitary. see 

— Flat Steel Rod. There are no better tools made for this purpose. 
Can be purchased through any supply house. 
If they will not furnish our high grade tools—order 
direct! 

\ AN You take no chances when you place your order for 

COLEMAN’S—they are guaranteed to please. 










A Closet Cleaner 


of Unusual Effi- Coleman's Sewer 








ciency. You Need or Basin Dip 
It 
Cy + — >> ? 
\ 4 \ ee { 
— N'S oe. 
= 8) 
‘ - 3 } 
\ rs j 
NIA J, 
bs . 
J f ao : COLEMAN’S Lead Joint Runner: All clamps 
Ss nA have pouring funnels and asbestos rope. Fur- 
nished for all sizes of pipe. 
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PETERSEN’S HYDRAULIC SEWER FLUSHER CO. 


Not. Inc, 


Factory and Sales Office at 277 First Ave., Milwaukee, Wis. 


Manufacturers of Sewer Pipe Flushers, Hose Clamps and Equipment 








Products: SEWER PIPE FLUSIIERS, HOSE CLAMP AND EQUIP- 
MENT. 


The Petersen Hydraulic Flushers or Expansion Nozzles are 
Nationally Recognized as the Most Economical Way for 
Clearing Sewers. 

Petersen Hydraulic Flushers eliminate the expense of dig- 
ging up or taking out drains and will clear a drain in a 
few minutes. 

Connect the FLUSHER to the flushing hose, place it into 
the drain, any distance desired, the same as an ordinary 
nozzle. The FLUSHER is very flexible and small, compared 
to the size of the drain, and will adapt itself to any shape 
when under pressure, closing up the drain, giving direct 
water power against the obstructions, preventing the man 
from getting socked and allow a heavy flow from its nozzle, 
which fills the drain to the clog. The volume of water 








Style A 


and pressure created removes the obstruction and washes it 
out. The FLUSHER can also be used to stop the flow of 
the sewer when repairs are needed. 

The Backwater Flush is recommended by many cities using 
the HYDRAULIC FLUSHER. It is simple. Connect the 
Flusher to the hose, place the Flusher against the stream 
in the sewer, turn on the water and it will close up the 
sewer, then go several blocks upstream, place another 
FLUSHER and cap the nozzle, turn on the water and you 
have two streams to raise the water quickly between the 
FLUSHERS. If you can raise the water a few feet in 
the manhole, release the first FLUSHER by shutting off 
the water and open the shut-off which will release the 
Flusher and empty the water from the hose and bag. For 
a moment you would believe you had Niagara Falls con- 
nected to the sewers and it will be cleared out for many 
blocks, the MOST MODERN way to clear a sewer. 

Style A has a standard hose coupling, or can be furnished 
in any size coupling. The nozzle is threaded and can be 
used for a plug by applying a standard 2-in. cap, or reduced 
when low pressure is used. It is made of heavy grade 
canvas, 5 ply, a labor saving tool for city, manufacturers 
and contractors. 

Style B has a hose coupling which can be taken off and 
exchanged with any coupling screw off the shank and the 


<tsragegpageets 
Wy 7 


Handled by all good Plumbing Supply 
Houses 











coupling is off and you can place on a new coupling if de- 
sired without hurting the flusher. The flusher is made from 
6-ply heavy grade canvas and waterproof tubing, from stock 
number 27 to 29, inclusive. 


Style C has an exchangeable coupling which can be taken 
off. It also has the shut-off. When the instrument is used 

















Style B Style C 

for a plug, apply a 2-in. cap on the nozzle, open the shut-off 
and it will release the flow instead of the nozzle, preventing 
too heavy pressure on bag and drain. It is made from 7 ply 
heavy grade canvas and rubber tubing. From stock number 
32 and up. 

The Petersen Hydraulic Sewer Flushers are made in all 
sies from 1%4-in. sink drain size up to 48-in. It is a strictly 
up-to-date tool, can be used by anyone and saves more than 
its cost first time used. 


He el : os SS ie — neo —@ _— 
YW") J, ‘ib SSL == =—_——_ "= ay i . ——— Soe = If your dealer 
— ————— SS —oN ee eee will not furnish 


—— 
Th: Petersen Hydraulic Flusher — 
Gives You Direct Water Power . HELE HAE AL 
Connection to the Drain 4 — 


’ tt Ah te te as! 


you, order direct. 
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The Operation of Sewage Treatment Plants 





T. C. Schaetzle, Senior Assistant Sanitary Engineer, Mary- 
land State Department of Health, gives the following in 
Water Works: 

Sewage treatment plants are installations designed and 
constructed by man for the purpose of bringing about 
nature’s changes as rapidly as possible, with a minimum 
of odor and other nuisances, and to prevent pollution of 
the water courses into which the treated sewages are 
discharged. 

Operator’s Duties.—To obtain these two objectives all 
sewage plants must be run on a strictly business basis. 
The operator may be likened to a factory manager, the 
treatment units to the office, machine shop, etc., while the 
bacterial, chemical and biochemical agents are the “work- 
men.” No business manager would fail for a week, a day, 
or even an hour to assure himself that all details of the 
factory operation are receiving proper attention. In like 
manner, no sewage plant operator can afford to neglect his 
plant, no matter how small it may be. It must receive 
daily attention and the sooner those of us connected with 
this phase of sanitation realize that every sewage treat- 
ment unit needs definite daily attention, so that the unseen 
forces may produce the best results, the sooner will our 
operating difficulties be lessened. 

Designing Engineer’s Obligations.—The claim is often 
made that this or that plant would produce better results 
if properly operated. While it is true that many plants 
may not receive the best attention, yet operators have a 
just cause in their complaint that the engineer designs and 
builds the plant and then forgets it, never returning to learn 
how it is funtioning. I believe that the designing engineers 
could materially help this situation if all of them would 
attempt to bind their client, be it municipality, industry 
cr institution, to a contract retaining them for a few years 
to supervise the plant operation. 

Furthermore, city authorities frequently have the opinion 
that when a sewage-treatment plant is installed, the prob- 
lem is solved and the trouble ended. This is unfortunate, 
as often the man selected as the operator is underpaid, 
receives little instruction in his duties, or, in the smaller 
communities, is assigned to one or more positions, so that 
the sewage plant work is done mechanically, if at all. 


Likewise the average citizen does not know of the exist- 
ence of a sewage plant, or if he does, it is the last place 
on earth he cares to visit. Until the citizens and officials 
show more wholehearted interest in this necessary portion 
of municipal machinery, we shall continue to secure un- 
trained and underpaid employees. As a result large invest- 
ments are partly or wholly thrown away due to lack of 
proper operation. 

Meaning of Good Operation.—Good sewage plant oper- 
ation means the handling of the plant so that each unit 
performs its specific duty with the highest degree of effi- 
ciency. This can be accomplished only by constant and con- 
scientious attention on the part of the operator. Let us 
consider, therefore, the nature of sewage, the usual proc- 
esses of treatment, the purpose of each treatment unit 
and the means of obtaining or at least approaching the 
end desired. 

In order to know the nature of the material to be han- 
dled, it might be best to stop for a moment to consider the 
composition of ordinary sewage. The sewage from a rep- 
resentative American city contains approximately the fol- 
lowing constituents: 

{50% mineral of) {25% of this is in suspen- 
| inoffensive ri | | sion and 


Solid matter,) giyided | rial and 50% or- 75% in solution 
200-800 parts into ganic, that is, whereas 
per million J vegetable and] | 40% of the offensive mat- 


ter is in suspension and 
60% in solution 





animal ee ed 
which is offensive 

The mineral matter such as clay and sand is of the least 
importance, except that it increases the bulk of solids to 
be handled. 

The organic matter is of utmost importance, in fact, the 
whole sewage treatment operation is devised to arrange 
for its disposal in the least offensive and most economical 
manner. Organic matter always contains certain chemical 
elements (carbon, hydrogen and nitrogen) which change by 
the process known as decomposition. Decomposition is 
usually divided into two stages, putrefaction and oxidation. 


Bacteria.—In the treatment of sewage these change: 
usually take place in the presence and through the actior 
of very minute living organisms, so small that they cannot 
be seen with the naked eye. These organisms are known 
as bacteria. Roughly speaking, it would take from 5,00( 
to 20,000 bacteria, placed side by side to make a line 1 in 
long. It is these organisms which use the organic matte: 
contained in sewage as their food and in this way break 
down the complex compounds into simpler and less harmfui 
products. 

The air we breathe plays an important part in sewage 
treatment because it contains oxygen. Whenever oxygen 
combines with another substance we call the process “oxida- 
tion.” This process occurs at sewage plants in the trickling 
filters, contact beds and sand beds. As a definite quantity 
of the organic matter in sewage requires sufficient oxygen 
to change it to a stable form, that is, a condition where 
there will be no further need for oxygen, the efficiency of 
these devices is measured by the degree to which this mat- 
ter has been oxidized. As oxygen dissolves in water, it is 
this dissolved oxygen that is used in the oxidation of sewage. 

Putrefaction—When oxygen is removed from a substance, 
we call the process reduction. When this process continues 
far enough to remove all the oxygen present in sewage 
and no more is supplied, the remaining undecomposed mat- 
ter will putrefy, that is, develop disagreeable odors. 

These two references to chemical reactions are given 
here only to provide a better understanding of what is to 
follow and to indicate that there are certain tests available 
to the chemist, which enables him to determine how his 
plant is working. 

Usual Sewage Treatment Processes.—We are now ready 
to consider the usual processes of sewage treatment. The 
first step usually is to remove the very large particles by 
sereens. Then it is passed through tanks to settle out as 
much as possible of the suspended solids. Where the sewage 
includes storm water, grit chambers are used to remove 
the heavier mineral matter. From the tanks, the sewage 
passes through some type of control apparatus to the filter 
or oxidizing beds. From here it is not common to resettle 
the sewage or to treat it with a disinfectant to kill the 
harmful bacteria. When the activated sludge process is 
used presedimentation may or may not be used, but the 
oxidizing beds are omitted. 

Screens.—Screening of sewage is accomplished by coarse 
and fine screens. The former are usually stationary, 
whereas the latter may be movable or fixed. The object of 
screening is to remove much floating and suspended matter 
as would tend to clog the pumping machinery, filter nozzles 
or any other portion of the sewage plant or to prevent the 
discharge of unsightly material into the receiving body of 
water if fairly complete treatment is not given to the 
sewage. 

Operation of Screens.—Screens should be inspected daily 
to see that they. are doing the work expected of them. Fine 
screens are usually self-cleansing, but the coarse fixed 
screen must be cleaned by hand. It is well to do this each 
day, even though the deposit may be small. Care should 
be taken to prevent pushing some of the larger particles, 
such as rags, through the openings, as this material may 
cause difficulties in other portions of the plant. If large 
quantities of material accumulate, the organic matter held 
— will soon start to decompose and produce objectionable 
odors. 

The manner of disposing of screenings depends largely 
upon local conditions, primarily the size of the plant. Burn- 
ing or burying is usnally resorted to. When buried, at least 
4 in. of earth cover should be provided. 

Grit Chambers.—When sewage contains considerable sand, 
clay, or similar matter, a grit chamber should follow the 
screens. This is ordinarily the case when the storm water 
and household wastes enter the same sewer system. The 
only function of this structure is to reduce the rate of flow 
of the sewage to such a point that sand, gravel and other 
mineral substances will settle out and lighter organic solids 
will remain in suspension (velocity about 1 ft. per second.) 

These chambers should be cleaned after every large storm 
and in dry weather when the deposited material is sufficient 
to increase the rate of flow through them to such an extent 
as to reduce their settling efficiency. If properly designed 
and operated the deposit should contain little organic mat- 
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ter. This means it is non-putrescible and inoffensive and 
can be used for fill, road building, etc. 

Like all mechanical equipment the valves and sluice 
gates of the grit chamber should be examined and oiled at 
regular intervals to insure ready operation. 

Tanks.—Following preliminary treatment, the sewage is 
subjected to a settling process on one or more types of 
tanks. The most common forms are the plain settling, 
septic and Imhoff tanks. 

Each of these tanks have one purpose in common, the 
removal of the solid particles carried in suspension. This 
is the only function of the plain settling tank. As some of 
the particles are heavier and some lighter than water, it 
is evident that by reducing the velocity of flow the lighter 
particles come to the top and the others sink to the bottom. 

In operation these tanks require constant attention. The 
floating material should be skimmed off at least daily, either 
by hand or by some mechanical device. The skimmings 
are usually buried. The time for drawing sludge depends 
upon the individual tanks. This can be determined by phys- 
ical and chemical tests, by sounding the sludge depth, or by 
watching the effluent. The sludge should not be allowed to 
accumulate so as to reduce materially the active settling 
portion of the tank and thus increasing the velocity and 
increasing the solids carried off in the effluent. 

The sludge from these tanks should be placed in other 
tanks known as digestion tanks. 

A septic tank is a continuous flow sedimentation tank, 
which, in addition to removing suspended matter, reduces 
the volume and weight of the deposited sludge by bac- 
terial action. 

When the accumulation of scum or deposited sludge be- 
comes so large that the working area of the tank is mate- 
rially decreased or the effluent carries an excessive amount 
of suspended matter, the scum must be removed and the 
digested part of the sludge placed on drying beds. Either 
one or both of these operations may be performed at the 
same time. If more than one septic tank is available, it 
is good practice to allow the one from which sludge is to 
be withdrawn to remain idle for a few weeks to permit 
more complete digestion of the sludge. 

Imhoff Tanks.—An Imhoff Tank is a structure which has 
two stories. In the top, the suspended solids are removed 
by settling, whereas in the bottom these solids undergo the 
process known as digestion. 


Broadly speaking, digestion is a process by which the 
organic portion of the sludge is liquefied, gasified and 
mineralized. 


Imhoff Tanks probably are used more extensively at 
small municipal and institutional installations than any 
other type of tank. Constant attention is essential. The 
inlet and outlet channels must be kept clean at all times. 
All material floating on the sedimentation chamber should 
be skimmed off daily or oftener, if necessary. The skimmer, 
as well as a number of other devises referred to in this 
paper, can be constructed along the lines illustrated in 


Catalog No. 31 of the Pacific Flush-Tank Co. The walls. 


and sloping bottoms should be cleaned with a squeegee at 
least twice a week. Care should be taken not to stir the 
tank contents too much. In reversible tanks the flow should 
be reversed about every two weeks to insure even deposits 
of sludge. The slots at the bottom of the sedimentation 
chamber should be kept open. 

The scum in the gas vents should be kept broken up by 
churning or by means of a water jet so as to allow the 
escape of gas. Sometimes this scum accumulates to such 
a depth that it cannot be kept in a semi-liquid condition 
and must be removed. Foaming occurs at times. The best 
remedy for this is not known to the writer. Various meth- 
ods, such as spring with water, drawing sludge frequently 
in small amounts, and the application of liquid chlorine 
have been tried with varying degrees of success. 

_ Sludge should never be allowed to accumulate in the diges- 

tion chamber so that it is nearer than 2 ft. from the slot 
at the bottom of the sedimentation chamber. This can be 
determined by soundings at regular intervals, preferably 
at least once a month during the open season. The writer 
has found a weighted circular plate 12 in. in diameter, 
attached to a wire to be the best sounder. Others prefer 
sampling with bottles lowered to various depths. This is 
usually done by attaching the bottle to a pole, lowering it 
to the desired depth, pulling the stopper with a cord pre- 
viously attached and finally withdrawing the bottle more 
or less filled with sludge. 


Well ripened sludge should be drawn off into sludge 
drying beds at intervals varying with different plants. In 
this state once a month probably is a fair average time 
interval for the period from April 1 to December 1. Never 
remove all the well digested sludge. At times, when foam- 
ing occurs in the gas vents and gassing brings considerable 
sludge to the surface of the sedimentation chamber, sludge 
must be drawn regardless of its condition. 

Well digested sludge is almost black in color and has a 
tarry odor. Undigested sludge is grayish in color, sticky, 
does not dry well and has an offensive odor. 

At many plants it has been a difficult problem to obtain 
well digested sludge. Several years ago the speaker deter- 
mined some ratios of the rate and degree of digestion to 
the amount of seeding material used. It was learned then 
that the degree of alkalinity or acidity of the sludge had a 
bearing upon the speed and degree of digestion. Within 
the past few years, it has been found that the application 
of lime to sludge and scum to obtain a pH value between 
7.3 and 7.6 will produce the best and most rapid digestion 
of sludge. 

The pT scale can be likened to the thermometer scale. 
On this scale 32° represents the freezing point of water. 
Any values higher than 32° denotes an increase in heat 
whereas any values below 32° denote an increase in cold- 
ness. In other words, the degree of heat increases as the 
numbers increase and the degree of coldness increases as 
the numbers decrease. In like manner the degree of alka- 
linity or acidity of a solution is expressed by the Hydrogen 
Iron Scale where we use pH values instead of degrees. 
At pH 7.0 we have a neutral solution. With a decrease in 
these figures the acidity of the substance being tested in- 
creases whereas with an increase in numbers we have an 
increase in alkalinity. In other words, if we have a pH of 
6.8 we need lime to obtain a pH of 7.3 to 7.6, but not as 
much as would be needed if the pH were 6.0. The best 
method or place of applying the lime in actual practice is 
cpen for discussion. 

Digestion tanks are separate tanks into which plain sedi- 
mentation tank or undigested sludge is placed for digestion. 
The temperature of the sludge in separate digestion tanks 
or in the sludge chamber of Imhoff Tanks, has a material 
bearing upon the digestion process taking place therein. 
A uniform temperature of about 70° F. is beneficial. 

Dosing or Control Devices.—Dosing devices are used to 
control the application of settled sewage to the oxidizing 
units. At large plants various controls may be employed, 
but at small plants the automatic sewage siphon usually 
is used. Only liquid should enter the dosing chamber. 
This should be drained occasionally and the sides and bot- 
tom cleaned, as an excessive accumulation of solids may 
interfere with the operation of the siphon. 

The failure of sewage siphons to operate properly is 
usually due to one of two causes, namely, an air leak in 
the bell or some part of the piping connected to the bell, 
or the clogging of the apparatus. 

Oxidizing Device.—The usual oxidizing devices at sewages 
plants are trickling filters, contact beds and sand filters. 
The primary object of these units is to add sufficient oxygen 
to the settled sewage to make it stable, that is, to prevent 
odor production and to reduce the oxygen demand of this 
liquid. By accomplishing the latter the production of a 
nuisance in the body of water into which the sewage plant 
effluent will discharge may be avoided. 

The operation of each of these types of oxidizing devices 
is somewhat different, but to accomplish their ultimate 
object, certain attention is required. It is possible of course, 
to determine their efficiency by chemical tests, to be illus- 
trated this afternoon, but my only purpose here to is to 
indicate the regular attention these units require. 

Trickling Filter—Although automatic in action the trick- 
ling filter needs regular attention. To obtain maximum 
efficiency of these beds the sewage should be distributed 
evenly. This means that the nozzles and rinser pipes must 
be kept clean and free from deposits and growths. 


Occasionally pooling occurs on these beds. This usually 
is due to a greenish growth common to these filters. Pool- 
ing should be prevented by keeping the surface of the 
beds clear of grass, weeds and this green growth. The lat- 
ter can be removed by flushing with a hose, turning the 
surface over with forks or rakes, or where possible, by 
allowing the bed to remain idle for from 24 to 48 hours 
and then turning on the sewage. By the latter method the 
dried film washes away easily, but this procedure may 
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produce objectionable odors. It is claimed that the applica- 
tion of copper sulphate or liquid chlorine will remedy this 
condition. 

During the winter it becomes necessary at some plants 

to remove the nozzles entirely to avoid freezing. Although 
this procedure must be followed the nozzles should be 
replaced as early in the spring as weather conditions will 
permit. 
A disagreeable feature of trickling filters is the breeding 
of a small moth fly in the top few inches of the stone bed. 
This can be controlled by flooding the bed. Recently it 
has been claimed that the breeding of these flies can be 
controlled also by applying the liquid chlorine every four- 
teen days to the sewage being sprayed on the bed. 

Contact Beds.—The number of contact beds in active use 
in Maryland is small. It may be well, therefore, to state 
that, while trickling filters and contact beds are built of 
stone, the real difference in them lies in the method of 
operation. With trickling filters the sewage is applied 
continuously and evenly, whereas for contact beds the 
sewage is applied, then allowed to remain in the bed for 
some time and then after emptying, the bed is allowed to 
remain idle. A representative cycle for contact beds is: 
one hour filling, two hours standing full, fifteen minutes 
emptying and approximately four hours resting. The most 
important feature of operation is to see that the best cycle 
is determined and then maintained and that the beds are 
given a complete rest of two days every six or eight weeks. 

Sand Filters.—In the operation of sand beds sewage is 
applied intermittently to the surface of the bed, sufficient 
time being allowed between doses to let the bed return to 
its best operating condition by reason of the oxygen drawn 
into the bed as the sewage seeps through. 

In caring for these beds it is always necessary to see 
that the beds are not dosed too frequently. After once 
determining the best pericd between doses, probably not 
less than 6 hours, this rate should be maintained. When 
a mat forms on the bed so that the sewage cannot pass 
through freely this should be removed. Although it some- 
times becomes necessary to loosen up several inches of 
the sand to get good operation the sand should never be 
turned over without first cleaning off all deposits. Always 
keep the beds as level as possible and apply the sewage 
uniformly, giving careful attention to the distributor sys- 
tem. No growth of grass or weeds should be allowed on 
the beds and heavy wagons should be kept off of them. 
Repair all wash-ins and broken ventilators at once. Never 
allow the application of sewage in such a way that it will 
find its way through holes directly to the underdrains. 

Winter operation of sand beds is important. In the late 
fall the beds should be placed in first class condition. The 
sand should be ridged and furrowed or placed in piles so 
that when the first dose of sewage is applied to the bed, 
the surface of the liquid will freeze and the rest of the 
liquid will pass through the sand, the sheet of ice being 
supported by the ridges of piles. Advantage should be 
taken of the warm days toe remove the sludge mat, if nec- 
essary. Early in the spring the surface of the sand should 
be cleaned, the sand loosened and the beds leveled. 

Activated Sludge Treatment.—There is a system of oxid- 
izing sewage without applying it to contact beds, trickling 
filters or sand filters. This process is known as “Activated 
Sludge” treatment. Sludge in a brown, flocculent condition 
is thoroughly mixed with the raw sewage by means of 
compressed air. By this thorough mixing and addition of 
air the solids in the raw sewage are so changed that they 
will settle in a second tank and the tank effluent will 
approach stability. 

Much could be said about this method of sewage treat- 
ment, but it is enough to state here that this type of plant 
requires very careful attention. Among the items to be 
looked after are the mixture of a proper amount of acti- 
vated sludge with the raw sewage, the adjustment of the 
proper amount of air added, the cleaning of the settling 
tanks when needed and numerous problems involved in the 
handling and disposal of sludge. 

Disinfection.—It frequently happens that it is necessary 
to disinfect a sewage plant effluent to protect a water-course 
which may be used later as a water supply, by cattle or 
for shell-fish growing. Perhaps the most effective and 
economical method of disinfection, or at any rate, the one 
most in use, is the application of liquid chlorine. A num- 
ber of details must be cared for on liquid chlorine machines. 
It is well to mention, however, that a method of determin- 
ing whether or not sufficient chlorine is being added should 


be used by all operators. This is a simple test for wha 
is called “residual chlorine.” This test was demonstrate: 
yesterday afternoon. Remember to apply an ample amouni 
of chlorine, however, so that the residual chlorine is equa 
to at least 0.5 p.p.m. after ten minutes contact. 

Sludge Treatment and Disposal.—The disposal of the sol. 
ids removed from sewage by settling, commonly known as 
sludge, presents a very difficult problem. In the fresh 
condition it is very offensive. It is usually changed from 
this condition to an inoffensive or digested condition in the 
sludge compartment of an Imhoff Tank or in separate sludge 
digestion tanks. After digestion it is ordinarily applied to 
sand beds for drying, but at some of the larger plants, 
filter presses and centrifuges have been used. 


For sand bed drying the most efficient operation is ob- 
tained by applying the sludge to the beds to a depth not 
greater than 12 in., but preferably not more than 8 in. 
The sludge should be thoroughly dried and removed before 
applying more sludge to the sand bed. Never dig holes 
through the bed to make the sludge drain more freely, as 
this leads to dirty sand and not infrequently to clogged 
underdrains. The addition of aluminum sulphate. and to 
the sludge as it is placed on the bed hastens drying. Do 
not send undigested sludge to the drying beds if this can 
be avoided. Prevent contact between sludge and sand or 
earth embankments at the edge of the sludge layer, as 
flies breed in earth or sand saturated with sludge liquor. 

Miscellaneous.—It is well to have water supplied under 
suitable pressure at every plant. This helps in breaking up 
the scum in the gas vents of Imhoff tanks, the removal 
of the growth on the trickling filters and in keeping the 
plant generally tidy. 

Sewage should never be by-passed around any unit of 
the plant, except in extreme emergency. If done, a com- 
plete record of the time and reason for by-passing should 
be kept. 

Operation Records.—A record of the plant operation 
should always be kept. Such records will give more inti- 
mate knowledge of what the plant is doing. When no lab- 
oratory facilities are provided, considerable knowledge of 
the manner in which the small plant is operating can be 
obtained by the use of Imhoff cones for estimating the 
settling efficiency of the tanks, and by the methylene blue 
test for the determination of the stability of a trickling 
filter, contact bed or sand bed effluent. 
ae summarize briefly, it has been pointed out 
that: 

1. Sewage treatments plants are constructed for the 
purpose of changing the organic content of sewage to an 
inoffensive condition as rapidly as possible, with a minimum 
of odor and other nuisances, and to prevent pollution of 
the water-courses into which the treated sewages are 
discharged. 

2. The citizen, official, designing engineer and operator 
all have a joint responsibility in bringing about successful 
operation of a sewage treatment plant. The citizen must 
show more interest, the official must pay better salaries 
for the more or less disagreeable duties performed by the 
operator, the designing engineer must not design and for- 
get, but rather keep in touch with the operator to act in 
an advisory capacity and the operator must be thoroughly 
and intelligently interested in his work. 

3. The operator must realize that he is in charge of an 
important factory whose processes he must understand. It 
may produce nothing marketable, but only by proper man- 
agement will the sewage plant produce a satisfactory efflu- 
ent and eliminate or reduce the odors at the plant to a 
minimum. 

4. The plant should receive careful, daily attention. 

5. No plant is automatic and it will not operate, there- 
fore, without regular attentions. Definite operations, for 
example, as squeegeeing the sloping walls of the Imhoff 
tanks, must be performed at definite intervals. Until such 
regular attention is given to the sewage plant operating 
difficulties will not be reduced to a minimum. 

6. Daily records are essential for best operation. 

7. Where no laboratory is available the Imhoff cone test 
is recommended for a test of the settling efficiency of the 
tanks and the methylene blue test for the effect of the 
oxidizing device upon the treated sewage. 

8. Where sludge is adjusted by the use of lime to obtain 
better digestion, the colorimeter pH test is valuable. 

9. Whenever disinfection by the use of liquid chlorine 
is used the test for residual chlorine is essential. 
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Who Pays for Sewer Taps? 





The following was taken from Water Works: 

Municipal work of all kinds in the State of New York is 

reatly simplified by means of a coordinating bureau that 
furnishes information for the guidance of the municipalities 
of the state. This bureau, the New York State Bureau of 
Municipal Information, City Hall, Albany, N. Y., headed 
by W. P. Capes, director, and officered by mayors of vari- 
ous cities and towns in the state, makes a business of as- 
sembling and tabulating information on methods ruling 
municipal work in cities, towns, and villages, and places 
such information at the disposal of the communities of the 
state in order that they may be kept up to date on the best 
methods that may be developed. 

Who Pays?—An interesting survey recently completed by 
the bureau tabulates matters relating to Sewer Taps. The 
first point displayed by the report is that out of 74 com- 
munities listed, 65 require the property owner to pay for 
sewer taps, 8 stand the cost out of municipal funds, and one, 
Binghamton, assesses property at $1.00 a foot (50 cents 
for corner lots) on new sewer work, this assessment giving 
the owner a connection to the curb line. In this city, if 
the owner wants a new connection the city carries it to the 
curb line by city forces and charges for actual labor and 
material. Another city, included in the 59, not only com- 
pells the property owner to defray the cost of the tap, but 
also charges him the cost of making the cut in the street 
and of repairing the pavement. The communities making 
no charge are Corning, Geneva, Hempstead, Johnstown, 
Lancaster, Middletown, and Watervliet. These latter towns 
all have a population of under 20,000. 

Who Does the Work?—The second question in the survey 
shows by whom the actual work of connection is done. In 
fifteen of the communities listed the work of making the 
connection is done by city forces or by the city under con- 
tract. The following tabulation answers the question, 
“Does the Municipality Do This Work?” 

Auburn—In new sewers municipality constructs laterals 
from main line sewer to city curb. Property owners con- 
struct lateral from curb to house. Existing street sewers 
property owners pay entire cost for house connection and 
arrange for work to be done. Where new sanitary street 
sewers are constructed and house connections built to curb 
line, abutting property owner pay entire cost. The work is 
done by municipality under contract. Where excavations 
are made by property owner, city requires the property 
owner to pay the cost and usually arranges for the work 
to be done. 

Albany—No. The office of the Commissioner of Public 
Works issues permits free of charge to tap in the sewers. 
The property owner supervises this work and it is done by 
plumbing contract. 

Albion—No. 

Beacon—Plumbers’ work. 

Batavia—No. 


Buffalo—No. 
Corning—No. 
Cohoes—No. 


Cortland—No. 

Catskill—Yes. 

Dunkirk—No. 

East Rochester—Yes. 

Elmira—No. City bears the entire cost of trunk line and 
lateral sewers. It provides “Y’ branches for the different 
property owners, locates such branches when owners wish 
to connect, makes inspections of such locations but pays for 
none of the service work. 

Fredonia—No. Done by licensed plumbers. 


_ Fulton—No. done by licensed plumbers. If sewer is put 
in after street is paved, property owner is required to pay, 
in addition to sewer connection, for repaving the street. 

Glens Falls—Yes, from main to curb. 

Gloversville—No, done by licensed plumbers. 

Geneva—Yes, tap and lay first pipe. 

Hempstead—Yes. 

Hornell—No. 

Hudson—No, done by property owners. 

Hudson Falls—No. 

Ithaca—No. done by licensed and bonded sewer layer. 
Inspected by city. 

Johnstown—Yes. 

Jamestown—Yes. 





Kenmore—No. Owner has to pay for opening streets. 
Kingston—No. 

Little Falls—No. 

Long Beach—Yes. 

Lackawanna—No. 

Lynbrook—No. 

Lancaster—No, but city inspects. 


Medina—No, but all connections are made under super- 
vision of street superintendent. Whenever permanent pave- 
ment is constructed on streets all property owners are no- 
tified to make necessary sewer connections. 


Mount Vernon—When sewers are laid spurs or “Y” con- 
nections are placed at points approximately 25 feet apart, 
allowing one for each 25 feet on each side of sewer. Cost 
of this work is assessed against abutting property owners. 
When the owner is ready to make the connections with the 
sewer his plumber applies for the permit. This permit costs 
$5.00 plus the flat rate for opening the pavement. The 
price of the pavement depends on the type in use. 

Mamaroneck—Property owner under supervision of engi- 
neers. 

Middletown—No. 

Malone—No. 

Newark—Yes. 

Norwich—No. The licensed plumber makes the connection... 
The city reserves the right to restore all street openings and 
— the cost thereof the person to whom the permit is 
issued. 


Newburgh—The municipality does not make flat work 
connections. The property owner has this work done by his 
plumber who files a bond with the city to indemnify the 
city against any loss by reason of the opening of the street 
in the making of this sewer connection. The only charge 
by the municipality is where the street has a macadam 
or paved service. The city does this work and renders a 
statement of the cost to the property owner which he 
must pay. 

Niagara Falls—No. 

New Rochelle—Plumber. 

New York City—Owner lays house connection into spur. 
City only inspects the work. 

North Tonawanda—No, done by licensed plumber. 

Oneida—No, done by licensed plumber. City lays sewer 
from main to curb besides tapping main sewer. 

Oswego—Yes. 

Plattsburgh—Owner does the work and city makes the 
connections on main sewers. 

Penn Yan—City makes tap and supervises other work. 

Port Chester—Only when owner fails to do it. 

Peekskill—No. 

Poughkeepsie—No. 

Port Jervis—No, supervises only. 

Rome—No, supervises only. 

Rochester—No. When sewers are laid laterals are run 
to lot line to which property owner connects. 

Rye—Yes. 

Saranac Lake—Village makes the tap and consumer fur- 
nishes the material and opens and fills trench. Village lays 
service pipe from main to curb. 

Salamanca—No, city supervises. 


Schenectady—Yes, under contract between main and curb. 
Between curb and house it is installed by plumber engaged 
by owner. 

Sherrill—No. 

Syracuse—No. 

Scotio—No. 

Saratoga—No. 

Scarsdale—No. 

Seneca Falls—No. 

Tonawanda—No. 

Tarrytown—No. 

Utica—When not done in advance of paving work, city 
does the work. On paved streets, property owner also pays 
for restoration of pavement. 

Watertown—Yes. 

Watervliet—No. 

Yonkers—No. 

What Charges Are Made?—Another question, relating to 
the amount charged property owners for the work of mak- 
ing sewer taps and connections, revealed a lack of uniform- 
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ity in the rates charged and in the method of computing 
charges. The answers to this question follow: 

Binghamton—In replacement of road surfaces city 
charges owners for labor and material if they desire a con- 
nection in a location other than where the original was 
located. 

Beacon—$1.50. 

Buffalo—The paving contractor is responsible for the con- 
struction of necessary lateral sewer and water connections. 
These connections are constructed under the supervision 
and in accordance with directions from the city engineer, 
the unit rates for same being a part of the contract, but 
being a special assessment against the property benefited. 

Catskill—Labor and materials. 

Corning—Property owners pays for relaying of pave- 
ment. Plumbers are licensed and bonded and compelled 
to take out permits to open the streets. 

Cortland—None. 

Cohoes—$4.40 per square yard for restoring pavement. 

East Rochester—Labor and material at cost. 

Glen Falls—Dirt streets $17.00; macadam $20.00; paved 
$42.00. 

Jamestown—Actual cost for work and materials up to 
$25.00. 

Kenmore—lIn dirt or cinder streets 60 cts.; asphalt or 
brick $20.00; cement $15.00; macadam $5.00; inside of curb, 
60 cts. 

Long Beach—An average of $15.00 is charged before the 
pavement is laid. If payment is laid and permit issued to 
dig up street, the average is $45.00. 

Malone—This village has a peculiar situation in that the 
sewers are not under the supervision of the village, but are 
owned and maintained by sewer companies or associations, 
as they were before the village was incorporated, and only 
give permits allowing work in the streets to be done on 
them without the actual supervision. 

Mamaroneck—Earth or macadam street, $4.00 fee and 
$25.00 deposit. Paved streets, $4.00 fee and $100.00 deposit. 

Newark—Cost plus ten per cent. 

New Rochelle—Dirt streets, $7.50; macadamized streets 
$15.00; penetration macadam streets, $30.00; asphalt and 
other paved streets, $40.00. 

New York City—A charge of $10.00 is made for privilege 
of connecting to sewer in the Borough of Manhattan. The 





charge is made for the cost of issuing permit and for cost 
of restoring pavement if street has been paved. $1.00 is 
charged for permit and a deposit of $10.00 for 12 square 
yards, one-half for first restoration and other half for 
possible second restoration if settlement occurs, actual cost 
of labor and materials being charged and refund of balance, 
if any, being made. No charge for opening unpaved streets 
except for permit. 

Ogdensburg—$5.00 is charged. Property owner stands 
the expense of excavation and back-filling. On paved 
streets sewers are laid as far as curb before paving. 

Oswego—Cost of tile and labor. 

Plattsburgh—For earth streets, 
$10.00; for paved streets, $25.00. 

Penn Yan—$1.00 for tap. Property owner pays all other 
expenses. 

Port Chester—Actual cost. 

Rochester—Charge for actual time of inspector on job. 
If pavement is cut, property owner pays for repairs which 
are made by city. 

Rye—About $1.75 where there is no rock. 

Scarsdale—$25.00 for street opening deposit. Repairs 
made by village and deduction of cost of restoring high- 
way made from deposit. 

Sherrill—Property owner pays for sewer when it is laid. 
He makes tap at his own expense. 

Tarrytown—Village makes a charge for street opening 
based on size and kind of pavement removed. Charges are 
as follows: Dirt streets, 5 cts. per square foot; macadam 
streets, 10 cts. per square foot; brick and bituminous ma- 
cadam, 30 cts. per square foot; concrete and other types 
at cost. 

Utica—Cost varies with depth of sewer and length of 
line, varying from $55.00 to $90.00. 

Watertown—Actual cost plus road cut. Road cuts are 
as follows: Earth, 50 cts. per square yard; macadam, 
me to $3.00 per square yard; pavement, $5.00 per square 
yard. 

Watervliet—$15.00 for dirt, gravel or macadam streets; 
$20.00 for granite block or other stone surface street with- 
out concrete base; $25.00 in concrete, granite block or con- 
crete base or other kindred pavement. 

Yonkers—$5.00 per each connected. 


$5.00; for macadam, 
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Meterage 





Setting Meters 


The following was taken from a booklet issued by the 
Buffalo Meter Co.: 


Size of Meters.—More than 90 per cent of the service 
pipes of most water works are % in. or % in. and can be 
metered with % in. meters. This size is certainly large 
enough for premises occupied by the average family. Two 
family flats having a single % inch. or larger service pipe 
are usually supplied through a % in. meter. 


When the meter selected is too large it has several dis- 
advantages; the greatest possible sensitiveness to small leak 
flows will not be obtained, the first cost of metering the 
service will be unnecessarily high and the minimum charge 
for water high if based as usual on the size of the meter. 
When the meter selected is too small, there will be com- 
plaints of lack of pressure and no water, and the over- 
worked meter will be expensive to maintain. Where the 
minimum charge for water is based on the size of the 
meter consumers often apply for meters that are too small. 

Location of the Meter.—Four different methods are in 
general use for installing water meters: First, in the 
cellar; second, buried in the lawn with dial extension; third, 
in a vault built in the lawn; fourth, in a meter box buried 
in the lawn. Some water works officials advocate that 
particular method which they have adopted, to the exclu- 
sion of all others, but each method has some advantages 
all its own and the best one to employ depends upon the 
service conditions to be met. 


Cellar Setting.—Undoubtedly the great majority of meters 
are set in cellars. In the business districts of cities, fre- 
quently no other location is available as there are no lawns 
and no earth beneath the sidewalks. This is the least ex- 
pensive plan for setting meters and it also permits of the 
consumer reading the meter himself which should certainly 
be his privilege. The atmosphere in cellars is generally 
dryer than in out-door vaults and boxes so the registering 
parts of meters are not so liable to corrode and stick. 
Heavy snow falls do not prevent reading the meters. The 
meter should be set horizontally and close to the stop and 
waste cock so no connection can be made subsequently to 
the pipe between the meter and the water mains without 
being detected. Some water works protect cellar meters 
with a cast iron lock box or with a wooden box having a 
hinged lid and padlock—such protection is not usually 
considered necessary. 


Buried with Dial Extension.—If a premises has no cellar 
or there is a hydrant in the front yard the meter must 
then be set between the street curb and the property line. 
The meter is set in the direct run of the service pipe and 
buried; its dial is elevated to the surface of the ground and 
protected by a cast iron curb box. Many meters are set 
in this manner and it is the least expensive form of out- 
door installation; the meter dial is in the most accessible 
location for reading without disturbing the consumer; seal- 
ing is not usual as there is no chance for tampering; leaks 
on the service pipe between the meter and the house will 
be registered; there is less liability of damage from hot 
water forced or drawn back through the meter and no dam- 
age from freezing if the service pipe is below frost line; 
the meter register is in a position accessible for repairing 
but if the submerged works of the meter require repairs 
the meter must be dug up. 


Vault Setting.—Another style of outdoor setting consists 
of a vault extending from the surface of the ground down 
to the service pipe and covered by a cast iron cap. The 
walls of the vault may be built of concrete, brick, vitrified 
sewer tile and even wood. Some water works officials 
advocate setting the meters in the direct run of the pipe 
at the bottom of the vault and others prefer elevating the 
meters about midway by risers; when the latter method is 
employed keep the meter in the center of the vault and the 
pipes 4 or 5 in. from the walls of the vault to reduce lia- 
bility of freezing. If vaults are liable.to be flooded by 
surface water a drain should be constructed to the sewer 
or the meter dial elevated above high water mark by an 
extension. Vault settings have many of the advantages 
mentioned above with dial extension settings and besides 
provide for quickest removal of the entire meter for 
repairs. 








Meter Box Setting.—There is a variety of cast iron boxes 
made for protecting meters set out-doors. The construction 
of these boxes depends upon the climatic conditions under 
which they are to be used and the ideas of the various 
manufacturers. The simplest and least expensive consist 
of an oval, cone-shaped cylinder with the lower end open 
and the surface end with a cover and lock bolt; this style 
is generally made 1% ft. or 2 ft. long for use in warm 
climates where the pipes are not buried deeply. The meter 
is set at the bottom of the box in the direct run of the 
pipe. Other boxes for cold climates are adjustable for 
pipes buried at different depths; some are water tight and 
some have special connections for the quick exchange of 
meters. 


Rules for Setting and Starting.—Before cutting the serv- 
ice pipe, flush it thoroughly to remove sediment, sand and 
gravel which are liable to make trouble if washed into the 
meter. After cutting and threading the pipe, remove 
thread-cutting chips from inside the end of the pipe. 

If the service to be metered is new a temporary flushing 
pipe the length of the meter should be placed in the meter 
couplings and after a few days’ use of water the flushing 
pipe removed and the meter installed. 

Do not use paint or joint compound freely on the pipe 
joints between the meter and the mains as it is liable to 
wash into the meter and clog the working parts. 

Keep the tin caps on the threaded spuds of the meter 
until the last thing before attaching to the pipes—then 
blow through the meter to be certain the mechanism is in 
operative condition. 

Dise meters operate successfully in all positions but for 
best results set them level. 

After the meter is set open a faucet and turn the water 
on slowly so it will gradually expel the air and fill the 
meter and pipe. Mixtures of air and waier under full 
pressure resulting from not observing this rule are liable 
to strain and damage the meter’s works. 


Results of Meterage 


Meters Decrease Pumpage and Increase Revenue at 
Cleburne, Tex.—How the installation of meters decreased 
the pumpage and increased the revenue at Cleburne, Tex., is 
well shown in the accompanying diagram from the October, 
1925, issue of Water Works. In 1910 there were almost 
no meters in the system. By 1916 the number installed had 
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Diagram Showing Pumpage, Meters in Service and Water Revenue at 
Cleburne, Tex. 


reached 1,000 and since had increased to 3,600 in 1924. 
During the period from 1916 to 1924, inclusive, there was 
a decrease of 28 per cent in volume of water pumped, and 
an increase of 81 per cent in revenue. According to the 
U. S. census Cleburne had a population of 10,304 in 1910 
and 12,820 in 1920. 


Meterage Reduces Water Consumption 75 Per Cent at 
Hegewisch.—One of the most remarkable instances of the 
reduction of water consumption as the result of the installa- 
tion of meters took place at Hegewisch, a section of Chicago, 
Ill. According to the 1921 report of the Department of 
Public Works of Chicago, as noted in Water Works for 
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January, 1923, the installation of the meters brought about 
a reduction of domestic consumption from 433 gal. per 
capita to 75 gal. The meters were installed during 1920 on 
every service, about 850 in number, in the town. A test 
made on Jan. 31, 1920, showed the total average consump- 
tion in Hegewisch amounting to 2,730,000 gal. per day. On 
Nov. 10, 1920, when the meters were about one-half in- 
stalled, the total average consumption was 1,640,000 gal. 
per day. During 1921 these meters were read on different 
occasions and efforts made to stop the waste and reduce 
the loss due to leaky plumbing and the use of hopper 
closets, resulting in further reduction in this section. Final 
test made on Oct. 20, 1921, indicated an average daily con- 
sumption of 620,000 gal. per day, which is less than 25 per 
cent of the original consumption. 

Effect of Metering on Public Health.—One of the stock 
arguments of opponents of metering is that it will endanger 
the health of the community by curtailing the use of water 
for washing, bathing and all household purposes. This, of 
course, is untrue and cannot be substantiated from health 
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Diagram Showing Effect of Meters on Water Consumption 


statistics in any community where general metering has 
taken place. In 238 cities in the United States ranging in 
size from 263,500 to 2,859,925, Seattle with a 99 per cent 
metered service had the lowest death rate (9 per 1,000 in- 
habitants), while Milwaukee, 100 per cent metered, was 
the second lowest with 9.8 per 1,000. In Detroit there has 
been a constantly decreasing death rate with an increasing 
installation of meters. From the years 1901 to 1911 with 
9.1 per cent of the services metered the per capita consump- 
tion in Detroit was 138 gal. From 1919 to 1924 with 98 
per cent metered the average use was 116 gal. per capita, 
a reduction or saving in pumpage of 16 per cent. 

Data on Metering from 510 Cities.—In a report presented 
in 1925 to the Commissioner of Public Works of Chicago, 
lil. (See Water Works, August, 1925), Maury & Gordon, 
Consulting Engineers, gave the following table and dia- 
gram showing the effect of meters on water consumption: 

Effect of Meters on Water Consumption 
Cities 


Cities 5,000 to Cities 25,000 to 100,000 Popu- 


Percent 25,000 Population 100,000 Population lation and Over 
of Num- Gal. per Num- Gal. per Num- Gal. per 
Services ber of Capita ber of Capita ber of Capita 
Metered Cities per Day _ Cities per Day _ Cities per Day 
0 to 10 tigi 160.8 16 197.5 3 217.6 
|. =e 20 199.4 3 143.6 3 148.6 
20 to 30.... = 17 128.5 2 208.0 3 154.3 
30 to 40 a | 107.7 4 115.5 3 170.0 
fb eee 8 88.4 5 104.8 3 160.3 
OE 140.8 5 165.2 0 0.0 
60 to 70 Pane 18 119.8 4 90.7 0 0.0 
70 to 80... —— 139.8 10 84.4 4 96.8 
fe Sas 79.1 9 106.6 10 126.8 
90 to 100 shiddidbiec ee 90.9 53 93.5 22 97.0 
Total coei bina iniesinlghaee 111 51 


The curves in the diagram represent the average results 
in 510 cities in the country. The solid black curve shows 
the average pumpage in cities of over 100,000 population, 
having various percentages of their services metered. It 
will be seen that the average pumpage in cities having from 
10 to 20 per cent of their services metered is 195 gal. per 
capita per day. The curve further shows that in large 
cities having from 90 to 100 per cent of their services 
metered, the daily per capita pumpage is only 97 gal. 

Meterage Results in 150 Ohio Cities and Villages.—A 
study of meter installations and rates in 150 cities and 
villages by the State Department of Health of Ohio (See 


Water Works, December, 1923) showed that for cities an 
villages with services 100 per cent metered the averag 
daily consumption was 90 gal. per capita and for cities anc 
villages with no metered service the average daily con 
sumption was 170 gal. per capita. 


Meter Rates 


Some interesting information on meter rates in large 
cities has been obtained recently by the Municipal Reference 
Division of the Seattle Public Library at the request of the 
Water Department of Seattle, Wash. Letters were sent to 
the Water Departments of the 34 cities of over 200,000 
population. Through the courtesy of the Municipal Re- 
search Division we are able to print below the results of 
their investigation: 

Eight of the 34 departments did not reply. The latest in- 
formation available for these cities is included for the sake 
of completeness, with authority given in each case. Very 
often the only information available was that given in a 
similar compilation made by the Seattle Public Library in 
1924. “1924 information” refers to the former report. 

The population figures are U. S. Census Bureau estimates 
of 1927 unless otherwise stated. 

The percentage of metered sources is taken in most cases 
from a table compiled by the Chicago City Engineer in 
1925 and printed in the recent report of the Chicago De- 
partment of Public Works on water waste. 

Newark has been omitted as no information concerning 
that city is available. 

Akron, O.—(208,435) 1920 census, no cost. 100 per cent 
metered. First 20,000 cu. ft. per quarter, $1.60 per 1,000; 
next 20,000 $1.50 per 1,000; next 20,000, $1.40 per 1,000; 
next 20,000, $1.30 per 1,000; over 80,000 cu. ft., $1.20 per 
1,000. Minimum monthly rates: % in. meter, $1.20 per 
mo.; %4 in., $2.00; 1 in., $3.00; 1% in., $4.00; 2 in., $5.00; 
3 in., $7.00; 4 in., $10.00; 6 in., $15.00; 8 in., $25.00; 10 in., 
$40.00. 

Atlanta, Ga.—(249,000). Maximum rate 20 ct. per 100 
cu. ft.; minimum rate, 10% ct. per 100 cu. ft. Minimum 
charge per mo., $1.00 for 500 cu. ft. 1924 rate, no later 
information received. 

Baltimore, Md.—(819,000). 18 per cent metered. First 
5,000 cu. ft. per quarter, $2.00 per 1,000; next 45,000, $1.00 
per 1,000; over 50,000, 75 ct. per 1,000. 

(Minimum Quarterly Rates) 
1,000 cu. ft. 


54 in. meter, $ 2.00 for 

34 in. meter, 3.50 for 1,750 cu. ft. 
1 in. meter, 6.00 for 3,000 cu. ft. 
1% in. meter, 10.00 for 5,000 cu. ft. 
2 in. meter, 15.00 for 10,000 cu. ft. 
3 in. meter, 30.00 for 25,000 cu. ft. 
4 in. meter, 50.00 for 45,000 cu. ft. 
6 in. meter, 90.00 for 96,667 cu. ft. 
8 in. meter, 160.00 for 190,000 cu. ft. 
10 in. meter, 225.00 for 276,667 cu. ft. 
12 in. meter, 275.00 for 343,333 cu. ft. 


Charitable rates: 9 ct. per 1,000 cu. ft. to organizations 
giving treatment to over two-thirds of inmates; 12 ct. of 
free treatment to one-third to two-thirds of inmates; 14 ct. 
of free treatment to less than one-third of inmates; 39c if 


no free treatment. 

Religious rates: 39 ct. per 1,000 ft. 

Educational rates: 48 ct. per 1,000 cu. ft. 

Boston, Mass.—(793,100). 94 per cent metered. First 
20,000 cu. ft. per year, $1.54 per 1,000; next 20,000, $1.45 
per 1,000; next 960,000, $1.32 per 1,000; over 1,000,000 cu. 
ft., per year $0.88 per 1,000. Minimum charge, $8.80 per 
year. 

Chicago, Ill.—(3,102,000). Meter may be installed on 
request. 60 ct. per 1,000 cu. ft. 15 per cent discount if 
paid within 30 days. Information J. Chicago City Council 
26 Jan. 1927, p. 5353. 

Buffalo, N. ¥Y.—(500,000). First 3,000 cu. ft. per mo., 
$1.00 per 1,000; next 3,000, 70c per 1,000; over 6,000, 40 ct. 


per 1,000. Minimum meter rate as follows: 
Water allowance 





Size of meter Rate per year cu ft. 
5g in... $ 12.00 12,000 
% i - 15,000 

1 ; 20,000 
1% ‘ 30,000 
2 i 41,714 
3 50. 56,000 
4 i 169,000 
6 200. 419,000 
8 a a 300.00 669,009 
10 SESS Wee eet cicacecaasterwarumenicleeiles 400.00 919,000 
12 EES ERE ee ne ee mn 500.00 1,169,000 
1924 rate. No later information received. 
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Cincinnati, O.—(401,247.) 98.6 per cent metered. 12 ct. 
per 100 cu. ft. Minimum charge, 40 ct. per mo. Charitable 
rates: Free to the extent of 40 gal. per day per person to 
charitable institutions; half rates (same limit in amount) 
to institutions partly supported by fees; % rate to churches, 
eymnasiums and other community welfare organizations. 


Cleveland, O.—(972,600.) 100 per cent metered. 60 ct. 
per 1,000 cu. ft. Minimum semi-annual rates: % in. meter, 
$3.00; % in., $7.50; 1 in., $9.00; 1% in., $12.00; 2 in., 
$18.00; 3 in., $37.50; 4 in., $60.00; 6 in., $112.50; 8 in., 
$200.00. 


Columbus, O.—(291,400.) 99 per cent metered. P. W. 
Je. 1926, p. 187. First 25,000 cu. ft. per mo. $1.20 per 1,000 
25,000 to 200,000 cu. ft., per mo. $1.15 per 1,000; 200,000 
to 2,000,000 cu. ft. per mo., $1.10 per 1,000; all over 2,000,- 
000 60c per 1,000. Minimum charge, 40 ct. per mo. 1924 in- 
formation with minimum rate as given in Public Works, 
June, 1926, p. 187. 


Denver, Colo.—(289,800.) 2 per cent metered. 1,000 to 
15,000 gal. per mo. 17 ct. per 1,000; 15,000 to 30,000, 16 ct. 
per 1,000; 30,000 to 60,000, 15 ct. per 1,000; 60,000 to 150,- 
000, 13 ct. per 1,000; 150,000 to 315,000, 12 ct. per 1,000; 
315,000 to 637,500, 11 ct. per 1,000; 637,000 to 20,000,000, 
10 ct. per 1,000; over 20,000,000 gal. per mo., 8 ct. per 1,000. 
Minimum rate for residence, 25 ct. per month. Minimum 
rate for business premises, $3.00 per month. No residences 
are metered. Flat rate for 4-room house, $2.00 semi-annu- 
ally with 40 ct. additional for every additional 2 rooms. 


Detroit, Mich.—(1,334,500.) 99% per cent metered. First 
10,000 cu. ft. per quarter, 65 ct. per 1,000; next 90,000, 50 
ct. per 1,000; over 100,000, 40 ct. per 1,000. Minimum 
charge, $1.25 per quarter. Service charge per year: % 
in. meter, $2.40; % in., $3.60; 1 in., $7.20; 1% in., $14.40; 
2 in., $24.00; 3 in., $33.60; 4 in., $43.20; 6 in., $72.00; 8 in., 
$110.40; 10 in., $158.40; 12 in., $187.20; 16 in., $302.40; 24 
in., $532.80. 


Indianapolis, Ind.—(374,300.) 30 per cent metered. (Pri- 
vate company.) I1st 700 cu. ft. per mo., 21% ct. per 100; 
next 11,300, 14 ct. per 100; next 18,000, 12 ct. per 100; next 
20,000, 10 ct. per 100; next 50,000, 8 ct. per 100; next 100,- 
000, 6 ct. per 100. Minimum monthly rates: 5% in. meter, 
$1.50; % in., $4.50; 1% in., $7.00; 2 in., $11.00; 3 in., $20.00; 
4 in., $30.00; 6 in., $50.00. Information from Amer. City Jl. 
1926, p. 111. 


Jersey City, N. J.—(321,500.) 35 per cent metered. 90 
ct. per 1,000 cu. ft. Information from Public Works, Sept. 
1926, p. 303. 


Kansas City, Mo.—(383,100.) 82.5 per cent metered. 
First 2,000 cu. ft. 17 ct. per 100; next 2,000, 16 ct. per 100; 
next 3,000, 15 ct. per 1,000; next 3,000, 14 ct. per 100; next 
5,000, 13 ct. per 100; next 5,000, 12 ct. per 100; next 10,000, 
11 ct. per 100; next 20,000, 10 ct. per 100; next 50,000, 8 
ct. per 100; next 400,000, 7 ct. per 100; all over 500,000, 6 
et. per 100 cu. ft. Minimum charge 50 ct. per month. 


Los Angeles, Calif.—(1,200,000, local estimate.) 99 per 
cent metered. ist 10,000 cu. ft. per month, 13 ct. per 100; 
next 40,000, 11 ct. per 100; next 50,000, 9 ct. per 100; all 
over 100,000, 7 ct. per 100. Minimum charge per month, %% 
in., % in. or 1 in. meter, $1.00; 1% in., $1.50; 2 in., $2.00; 
5 in., $3.00; 4 in., $4.00; 6 in., $6.00. 


Louisville, Ky.—(320,000.) 353 gal. daily or less, 6 ct. 
per day; 353 gal. per day up to and including first 5,000 gal. 
daily, 17 ct. per 1,000; then decreasing 1 ct. per 1,000 for 
each increased 5,000 gal. daily to 8 ct. per 1,000. For all 
over 50,000 gal. daily, 6 ct. per 1,000. Charitable institu- 
tions supplied water free. 


Milwaukee, Wis.—(536,400.) 99 per cent metered. 7 ct. 
per 100 cu. ft. Service charge $2.00 per year. 

Minneapolis, Minn.—(447,700.) 100 per cent metered. 8 
ct. per 1,000 gal. 


New Orleans, La.—(424,000.) 100 per cent metered. Less 
than 100,000 gal. per mo., 10 ct. per 1,000 gal. All over 
100,000 gal. per mo., 7 ct. per 1,000 gal. Service charge 
per quarter: % in. meter, 75 ct.; %4 in., 90 ct.; 1 in., $1.20; 
1% in., $1.80; 2 in., $3.00; 3 in., $4.50; 4 in., $6.00; 6 in., 
$10.50; 8 in., $18.00; 10 in., $27.00; 12 in., $36.00 One- 
juarter total consumption, not to exceed 600 gal. per quar- 
er per person, free for sewerage purposes. Information 
trom American City, July, 1926. 


New York City—(5,870,000.) 25.7 per cent metered in 
1925. 10 ct. per 100 cu. ft. 

Oakland, Cal.—(267,300.) 100 per cent metered. (Private 
company.) First 50,000 cu. ft. per month, 23 ct. per 100; 
all over 50,000 cu. ft., 19 ct. per 100. Service charge: %% 
in. meter, 50 ct. per mo.; % in., $1.00; 1 in., $1.50; 1% in., 
$2.50; 2 in., $4.50; 3 in., $8.00; 4 in., $12.50; 6 in., $25.00. 
Subcharge, 10 per cent of charges. 

Omaha, Neb.—(219,200.) 97 per cent metered. First 
14,000 cu. ft. per mo.; 12% ct. per 100 cu. ft.; next 36,000, 
9 ct. per 100; next 95,000, 7% ct. per 100; next 1,230,000, 
6 ct. per 100; all over 2,230,000 cu. ft., 6 ct. per 100 cu. ft., 
flat rate for total quantity. Minimum monthly rate, 35 ct. 

Philadelphia, Pa.—(2,035,900.) 7.7 per cent metered. 
Minimum meter rates per year and quantities of water 
allowed therefor. 


in. ferrule 515.00 minimum, 515,000 cu. ft. 
in. ferrule 1,150.00 minimum, 1,150,000 cu. ft. 
All water in excess of this fixed amount, 40 ct. per 1,000 cu. ft. 


Pittsburgh, Pa.—(665,500.) 40 per cent metered. First 
250,000 gal. per quarter, 18 ct. per 1,000 gal; next 250,- 
000, 16 ct. per 1,000; next 250,000, 14 ct. per 1,000; all over 
i988) per quarter, 12 ct. per 1,000. (Public Works, Sept. 

Portland, Ore.—(258,288, 1928 census, no estimate.) 100 
per cent metered. For the first 20,000 cu. ft. per month, 
9% ct. per 100; all over 20,000 cu. ft., 7% ct. per 100. 
Minimum charge, 60 ct. per month. 

Providence, R. I.—(280,600.) First 10,000 cu. ft. quar- 
terly, $1.80 per 1,000; next 90,000, $1.20 per 1,000; all over 
100,000; 75 ct. per 1,000. Minimum charge, $8.00 per year. 
1924 rate. No later information received. 

Rochester, N. Y.—(324,500.) 99 per cent metered. First 
20,000 cu. ft. or less, per month, $1.35 per 1,000; next 80,- 
000, $1.20 per 1,000; all over 100,000, 75 ct. per 1,000. 
Minimum charge $1.50 per quarter. 


St. Louis, Mo.—(839,200.) 7.7 per cent metered. Use 


% in. ferrule $ 8.00 minimum, 8,000 ecu. ft. 
5 in. ferrule 12.00 minimum, 12,000 cu. ft. 
*% in. ferrule 18.00 minimum, 18,000 cu. ft. 
1 in. ferrule 32.00 minimum, 32,000 cu. ft. 
1% in. ferrule 50.00 minimum, 50,000 ecu. ft. 
1% in. ferrule 75.00 minimum, 75,000 cu. ft. 
2 in. ferrule 130.00 minimum, _130,000°eu. ft. 
3 in. ferrule 290.00 minimum, 290,000 cu. ft. 
4 

6 


per 6 mo. 
For the first 3,000 cu. ft. 15e per 100. 
For the next 3,000 cu. ft. 14e per 1900. 
For the next 4,000 cu. ft. 18e per 109. 
For the next 5,000 cu. ft. 12e per 100. 
For the next 10,000 cu. ft. lle per 100. 
For the next 15,000 cu. ft. 10e¢ per 100. 


For the next 100,000 cu. ft. 9c per 100. 

For the next 260,000 cu. ft. 8c per 100. 

For the next 38,600,000 cu. ft. Te per 100. 

For the next 4,600,000 cu. ft. 6%%e per 100. 

For the next 10,000,000 cu. ft. 6e per 100. 

For the next 18,000,000 cu. ft. 5e per 100. 

Minimum bill, $1.00. Manufacturing rates to consumers 
of over 60,000 cu. ft. semi-annually; for the ist 60,000 cu. 
ft., 10 ct. per 100; next 440,000, 6 ct. per 100; next 500,000, 
5% ct. per 100; for all over 1,000,000 cu. ft., 5 ct. per 100. 


St. Paul Minn.—(250,000.) 99.5 per cent metered. First 
10,000 cu. ft. per mo., 9 ct. per 100; 10,000-50,000 cu. ft., 
6 ct. per 100; 50,000 to 500,000 cu. ft., 4% ct. per 100; all 
over 500,000 cu. ft., 3 ct. per 100. Service charge: % in., 
or 5% in. meter, $3.00 per year; % in., $4.20; 1 in., $7.20; 
1% in., $10.20; 1% in., $13.20; 2 in., $27.00; 3 in., $60.00; 
4 in., $120; 6 in., $240; 8 in., $420; 10 in., $600. 

San Francisco, Calif.—(576,000.) 100 per cent metered. 
(Private company.) First 3,300 cu. ft. per month, 28.8 ct. 
per 100; next 30,000 cu. ft., 25.2 ct. per 100; all over 33,300, 
21.6 ct. per 100. Service charge—monthly: % in. meter, 
78 ct. per mo.; % in., $1.20; 1 in., $1.80; 1% in., $3.00; 2 
in., $5.40; 3 in., $9.60; 4 in., $15.00; 6 in., $30.00; 8 in., $48.00. 

Seattle, Wash.—(315,312.) 100 per cent metered. 500 
cu. ft. or less, 50 ct. per mo.; over 500 cu. ft., 6 ct. per 100 
cu. ft. For manufactories, laundries, motors and elevators, 
water in excess of 30,000 cu. ft., per mo., 4 ct. per 100 cu. ft. 

Toledo, O.—(305,400.) First 10,000 cu. ft. per mo. $1.00 
per 1,000; next 150,000, 90 ct. per 1,000; next 1,000,000, 70 
ct. per 1,000; over 1,160,000, 50 ct. per 1,000. Minimum 
monthly charge, 80 ct. Information from Toledo City Jour- 
nal, June 19, 1926. 

Washington, D. C.—(540,000.) 86 per cent metered. 
Minimum rate, $5.65 per year for 7,500 cu. ft. of water. 
All in excess of this amount, 5 ct. per 100 cu. ft. 
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Standard Specifications for Cold Water Meters—Disc Type 





Adopted June 9, 1921, by the American Water Works Association and September 14, 1921, by the New England Water Works Association 


Cases.—All meters shall have an outer case with a sepa- 
rate inner chamber in which the disc operates. The outer 
case for all 2-inch and smaller meters shall be of bronze 
composition. Cast-iron frost bottoms may be provided. 
The outer case for meters larger than 2 inch shall be of 
bronze composition or of cast iron protected by a non- 
corrosive treatment. 

All meters shall have cast on them in raised characters 
the size and the model and the direction of the flow through 
the meter shall be properly indicated. Meters larger than 
l-inch shall be designed for easy removal of all interior 
parts without disturbing the connections to the pipe line. 

External Bolts.—All external bolts shall be made of 
bronze or of galvanized iron or steel. Nuts shall be de- 
signed for easy removal after having been long in service. 

Registers.—Registers may be either “round” or “straight” 
reading, indicating in cubic feet or gallons. 

All parts of the registers shall be made of non-ferrous 
material. The maximum indication of the initial dial and 
the minimum capacity of the register, when indicating cubic 
feet, shall be as follows: 


Maximum indication Minimum capacity 


Size of initial dial of register 
inches cubic fect cubic feet 
5% 1 100,000 
4 10 1,000,000 
1 10 1,000,000 
1% 10 1,000,000 
2 10 10,000,000 
3 10 10,000,000 
4 100 100,000,000 
6 100 100,000,000 


All dials, including the initial dial, shall be subdivided 
into ten equal parts. All hands or pointers shall taper to 
a sharp point. They shall be accurately set and securely 
held in place. 

Register Boxes.—Register boxes and lids shall be made 
of bronze composition or same material as the top case, with 
the name of the manufacturer cast on the lid in raised let- 
ters. The serial number of the meter shall be plainly 
stamped on the lid. If required, the serial number shall 
also be stamped on the case. The lid shall be recessed and 
shall lap over the box to prevent dirt from accumulating 
on the glass. The glass shall be inserted from the inside 
and securely held in place without the use of putty or pins. 
All register compartments shall be provided with a water- 
escape hole % inch in diameter, so placed that the change 
gear or registering mechanism cannot be tampered with. 

Connections for 54, % and 1-Inch Sizes.—Spuds shall be 
threaded %4, 1 and 1% inch respectively, male thread stand- 
ard pipe size and so threaded that Briggs standard pipe 
thread ring gages may be screwed on by hand within one 
thread of through the gage. 

Over-all lengths of meters, face to face of spuds, shall be: 


Size Length 
5% inch 7% inches 
% inch 9 inches 
1 inch 1034 inches 


Couplings shall be made of bronze composition. Nuts 
shall be tapped %, 1 and 1% inch respectively, straight 
thread, standard pipe size and so tapped that Briggs stand- 
ard pipe thread plug gages may be backed into the nuts by 
hand, i. e., the size of the thread in the nut is the maximum 
size of the Briggs plug, but no larger. Tail pieces shall 
be threaded %, *%4 and 1 inch respectively, male thread, 
standard pipe size and so threaded that Briggs standard 
pipe thread ring gages may be screwed on by hand, flush 
with the face of the gage. 

Over-all lengths of tail pieces shall be: 


Size Length 
5& inch 234 inches 
™% inch 2% inches 

1 inch 254 inches 


Connections for 142 and 2-Inch Sizes.—Spuds shall be 
tapped 1% and 2 inch respectively, female thread, standard 
pipe size, and so tapped that Briggs standard pipe thread 
plug gages may be screwed on by hand up to the notch 
on the plug. 

Over-all lengths of meters, face to face of spuds, shall be: 


Size Length 
1% inch 1254 inches 
2 inch 15% inches 


Couplings shall be made of bronze composition. Nuts 
shall be tapped 2 and 2% inch respectively, straight thread, 
standard pipe size and so tapped that Briggs standard pipe 
thread plug gages may be backed into the nuts by hand, 
i. e., the size of the thread in the nut is the maximum size 
of the Briggs plug, but no larger. Tail pieces shall be 
threaded 1% and 2 inch respectively, male thread, standard 
pipe size and so threaded that Briggs standard pipe thread 
ring gages may be screwed on by hand flush with the face 
of the gage. 2 by 112-inch and 2% by 2-inch standard pipe 
size malleable iron bushings are to be furnished with 
142-inch and 2-inch couplings respectively. Care shall be 
taken to see that nuts as above described can be screwed 
on to the bushings by hand and that the face of the bush- 
ings will be sufficiently true and square to provide a proper 
packing surface. 

Over-all lengths of tail pieces shall be: 

Size Length 
1% inch 2% inches 
2 inch 3 inches 

Connections for 3, 4 and 6-Inch Sizes.—Spuds shall be 
flanged faced and drilled. Companion flanges shall be of 
cast iron, faced, drilled and tapped. All dimensions, drill- 
ing and tapping shall conform exactly to American standard 
of January 1, 1914. 


Over-all lengths of meters, face to face of flanges, shall 
be: 


Size Length 
3 inch 24 += inches 
4 inch 29 = inches 
6 inch 36%4 inches 


Seal Wire Holes.—%s, %, 1, 1% and 2-inch meters shall 
have register box screws and coupling nuts drilled for seal 
wire holes. Meters larger than 2 inch in size shall have 
register box screws drilled for seal wire holes. All seal 
wire holes shall be not less than 3/32 inch in diameter. 

Measuring Chambers.—The measuring chamber for all 
meters shall be made of bronze composition and shall not 
be cast as part of the outer casing. It shall be machined 
with great care and secured in position in the outer casing 
so that any slight distortion of the casing which might 
take place under 150 pounds working pressure will not affect 
the sensitiveness of the meter. 

Discs.—Dise pistons shall be made of vulcanized rubber 
and shall be fitted accurately but freely in their chambers. 
Vulcanized rubber pistons shall have a metal reinforcement 
or a thrust roller. 


Intermediate Gear Trains.—The intermediate gear trains 
shall be of such construction as to be easily removed and 
shall be made throughout of non-ferrous material. Gear 
spindles may run in bearings bushed with hard rubber, pro- 
vided the bushings are so constructed that they cannot drop 
out. 


Strainers.—All meters shall be provided with strainers 
except when self-strained by means of an annular space 
between the measuring chamber and the external case. 
Strainers shall be made of non-ferrous materials and shall 
fit tightly against the wall of the casing. They shall have 
an effective straining area as large as practicable and at 
least double that of the inlet. 


Registration.—The registration on the meter dial shall 
indicate the quantity recorded to be not less than 98 per 
cent nor more than 102 per cent of the water actually 
passed through the meter while it is being tested at rates 
of flow within the limits specified herein under “normal test 
flow limits.” There shall be not less than 90 per cent of 
the actual flow recorded when a test is made at the rate of 
flow set forth under “minimum test flow.” 


Size, Normal test flow limits, Minimum test flow, 

inches gallons per minute gallons per minute 
5g 1 to 20 4 
% 2to 34 

1 3 to 53 % 

1% 5 to 100 1% 

2 8 to 160 2 

3 16 to 315 4 

4 28 to 500 7 

6 48 to 1000 12 


Capacity.—New meters shall show a loss of head not 
exceeding 25 pounds per square inch, when the rate of 
flow is that given in the following table: 
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Size, inches Gallons per minute 
20 


% 34 
1 53 
1% 100 
2 160 
3 315 
4 500 
6 1000 


Pressure Test.—Disc meters shall be guaranteed to oper- 
ate under a working pressure of 150 pounds per square inch 
without leakage or damage to any part. 

Workmanship and Material.—Disc meters shall be guar- 
anteed against defects in materials and workmanship for 
a period of one year from date of shipment. Parts to re- 
place those in which a defect may develop within such 
period shall be supplied without charge, piece for piece, 
upon the return of such defective parts to the manufacturer 
thereof or upon proper proof of such defect. 

Rejected Meters.—The manufacturer shall at his own 
expense replace or satisfactorily readjust all meters rejected 
for failure to comply with these specifications. 


INFORMATION TO BE FURNISHED TO METER MANUFACTURERS 
WHEN REQUESTED TO SUBMIT BIDS ON DISC METERS 

1. Meters shall conform to the Standard Specifications 
for Cold Water Meters, Disc Type, adopted by the American 
and New England Water Works Associations. 

2. The manufacturer shall state in his bid the type of 
meter he proposes to furnish, as listed in his catalogue. 
The actual capacity of each size of meter called for is to 
be given graphically from 0 pounds up to 25 pounds loss 
of pressure. If this capacity be stated in the manufac- 
turer’s catalogue references may be made thereto. 

3. No bid will be considered on meters of a design which 
has not been listed for at least one year in the catalogue 
regularly issued by the manufacturer. 

4. The method of testing meters shall conform to that 
recommended by the Committee on Standard Specifications 
for Water Meters. 

5. (a)* The meters are to be accepted on a certificate 
furnished by the manufacturers that the meters have met 
the requirements of the Standard Specifications for Water 
Meters, as adopted by the American and New England 
Water Works Associations. 

(b)* The meters will be tested by the purchaser to de- 
termine whether they do or do not comply with the Stand- 
ard Specifications for water meters adopted by the Ameri- 
can and New England Water Works Associations. 

6. Registers shall bejround ty 
{cubic feet 
lgallons 


reading, and shall record in 


*Sentence (a) is to be used where the purchaser does not have suitable 
cquipment to test the meters. If he has such equipment then sentence 
(b) is to be used. 


EQUIPMENT NECESSARY TO TEST METERS FOR COMPLIANCE 
WITH REGISTRATION AND CAPACITY REQUIREMENTS AS 
SET FORTH IN THE STANDARD SPECIFICATIONS 
FOR WATER METERS 


The standard specifications require that meters shall 
accurately record the flow within certain limits and shall 
pass a given quantity of water with a maximum loss of 
pressure. Suitable equipment to make accurate tests must 
be available before the purchaser should make complaint 
of meters not complying with the specifications. 


The minimum test equipment required for registration 
and capacity is as follows: 

1. A quick-acting valve on the supply pipe through the 
use of which the flow can be started and stopped without 
appreciable loss of time. 

2. A valve on the outlet side of the meter which can be 
used to establish the rate of flow desired. 

3. Pressure gages connected on both the inlet and outlet 
of the meter to show whether any material change in pres- 
sure occurs during the period of test which would affect 
the rate of flow. The outlet pipe is to have sufficient head 
on it so that the meter will always have pressure on its 
— end and preferably not less than 5 pounds per square 
inch. 

4. A measuring device which may be either of the volu- 
metric or weighing type. Whichever is used, the accuracy 
of determination of the volume or weight of water dis- 
charged into the measuring device must be such as to bring 
the limit of error within one-tenth of 1 per cent. The 


volume of water passed must be sufficient to cause at least 
one revolution of the pointer on the initial dial except for 
test at “minimum test flow” rate. For the latter test, the 
amount passed shall not be less than one cubic foot. 

It is desirable to have available for testing meters a test 
table and appurtenances which are manufactured by 
several concerns. Such an outfit would include the equip- 
ment enumerated in the preceding four paragraphs. 

For the capacity tests, it is necessary to add to the 
above equipment, two piezometer rings which must be of 
exactly the same diameter. The piezometer rings must 
be free from any burrs where the holes are drilled through 
the wall of the ring and not less than four holes shall be 
provided, drilled in pairs and on diameters at right angles 
to one another. The inlet piezometer ring shall be set close 
to the meter and shall be at a distance of not less than 
eight diameters from the nearest upstream stock-cock or 
fitting in the supply pipe. The outlet piezometer ring shail 
be placed at a distance of not less than eight nor more than 
ten diameters from the outlet of the meter. The diameter 
of the piezometer rings and inlet and outlet pipes shall 
be the same as the size of the meter to be tested. The 
piezometer rings are to be connected by either rubber or 
metal tubing to a mercury U-tube. To this U-tube is to 
be attached an accurate adjustable scale for measuring the 
differences between the inlet and outlet pressures. Provi- 
sion is to be made for the complete removal of air from the 
tubing connected with the U-tube, and the U-tube and the 
tubing connected therewith are to be so placed that the air 
will rise to the outlets. Where relatively high flows are to 
be recorded, it is necessary to read both sides of the mer- 
cury column to compensate, as far as practicable, for ir- 
regularities in the diameter of the glass U-tube and such 
readings are to be made as nearly simultaneously as possible 
to avoid errors due to fluctuations. 


TESTS OF METERS RECOMMENDED 


The tests to be made on the meter are divided into two 
classes: 1, Capacity test; 2, Registration test. 

Capacity tests are those which test the design of the 
meter rather than the workmanship thereof. When a meter 
of a given make has once been tested for capacity.it should 
not be necessary to again test this type of meter unless a 
change has been made in its design. 

The registration tests should be made on each meter, as 
the results are affected by workmanship and assembly of 
individual meters. There is no certainty that, because one 
meter of a given make comes within certain limits of 
accuracy, another meter of the same make turned out by 
the factory on the same day will necessarily give similar 
results. The register furnished with each meter should be 
used by both the manufacturer and purchaser in making 
registration tests. Where the purchaser does not have the 
necessary equipment to test the meters, there should be 
furnished by the manufacturer a certificate that each 
meter has been tested for accuracy of registration ani 
complies with the standard specifications in this respect, ' 
and that the type of meter furnished has complied with 
the capacity requirements. 

The registration tests recommended are as follows: 

All meters should be tested for accuracy of registration 
within and as near as practicable to the low and high rates 
given under ‘Normal Test Flow Limits.” 

A test at the “Minimum Test Flow” should be made on 
as many as possible and not less than 5 per cent of the 
meters. If the results obtained from testing 5 per cent of 
the meters show that any meter does not comply with 
the low flow requirement, additional meters should be tested 
to the extent deemed necessary to make certain that the 
other meters do comply therewith. 

The pressure test should be made on each size of meter 
furnished of a particular type. This pressure is to be 150 
pounds per square inch and the pressure may be furnished 
through the use of a hand pump or such other method as 
may be available. Before the meter has been tested by static 
pressure and also after it has been so tested, it should be 
tested for accuracy to see whether the meter has been so 
distorted as to affect registration. It is considered unneces- 
sary to make a pressure test cf each size of meter of a 
given type more than once if satisfactory results are 
obtained. 

If it be possible to give a working pressure test under 
150 pounds per square inch then such a test should be 
applied rather than a static pressure test. 
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_ | Average oe Per Capita water Consumption Average water Rate” 
city gy daily | etered In gallons per day per 1000 gallors— 
1920 (mgd) | Aver. Average | Probable} Gallons per Month 
1924 \Syrs.| 1924) 1920 | 1921 | 1922 | 1923 | 1924 | Syears | Present | 25,000| 250,000)2,500 
1920-28 1920-24 |\Safe Amt.\( Domest termed) oy 
New York City, NY. 15,663 980 | 789.2°1 26 | 251130." | 127. 126. | 137. 131. L129. 1351.13 | % 13 | 73 
Mass. Metropolitan Dist 1,213,430" 124.10] 62| 951105. | 95. | 94. | 97. | 95. | 97. | 100 | 0.21'| 0.19 | 0.18" 
Letroit, Mich. 1,061,972 | 183.97] 98| 99} /43. | 143. | 148. | 135. | 134. | 141. 140 | 0.10'| 0. 08 0.06 
Cleveland, O. 925.263 | 151.18} 96 | 98 | 151.7 | 135.0 | 137.3 | 149.6 | 140.8 | 142.9 | 145 | 0.08 | 0.06| 0.08 
Boston, Mass. 751,810 | 87.68) 73| 944725. |1/12. | 1/0. | 113. | MM. | 114. WS 40.21 | 0.19} 0.18 
Milwaukee, Wis. 500,000 | 69.02) 98 | 99| 133.8 | 122.2 | 124.5 | 132.0| 125.4|127.6| 130 | 0.10 | 0.09| 0.09 
| Cincinnati. O. 414,500 | 48.941 100 | 100 | 119.4 | 114.7 | 117.0 | 115.6 | 115.1 | 116.4 | 120 10.16 | 0.16} 0.16 
Newark, N.J. 414,216 | 43.6 | 94| 96] 108.2 | 91.86| 95.4| 99.8| 97.8| 96.6| 100 | 0. 15m 0. 14ed 0.130 
Minneapolis, Minn. 380,582 | 42.771 100 | 100 | 98.8 | 100.0 |'100.0 | /07.0| 102.5 | 101.7 | 105 | 0.08 | 0.08} 0.08 
Kansas City, Mo. 334,/93 | 48.33] 8/ | 83 | 142.6 | 132.3 | /38.3 | 132.5 | 125.9 | 134.3 | 135 | 0,22 | 0.17) 0.117 
Rochester, N.Y. 278,000 | 26.4 | 99| 99] 95.7| 96.2 | 88.8| 86.3| 85.6| 905| 90 | 0.18 | 0.17} 0.15 
Providence, R.1. 270,412 | 23.62) 94] 95] 80. 78.5 | 81.2 | 86. | 83. | 682. 85 | 0.24} 0.17} O11 
Toledo, 0. 243,164 | 29. 99|100] 1/04. |10l. |109. | 106. | 102. | 104. uo 40.13 | 0.12} O11 
Columbus, 0. 240,000 | 23.201 99| 99 | 94.1 | 82.3 | 83.6 | 88.5| 85.9| 86.9 90 | 0.16 | 0.16 | O15 
St. Paul, Minn. 234,698 | 20.381 96| 98) 81.21 80.7| 87.6 | 80.1] 72.7] 79.3] g0 | 0.09"| 0.09 0.0 
worcester, Mass. 179,923 | 16.27] 97| 98 | 92.1 | 82.5 | 64.5 | 85./ | 84.5 | 85.7 90 40.20 | 0.15 | 0.10 
Hartford, Conn. 165.000 | 16.161 1001100] 786.6 | 76.7| 84./ | 95.6| 888| 84.8| 90 | 0.16 | 0.16} 0.10 
Grand Rapids, Mich. 145,000 | 15.914 99| 999 98. 94. 98. 113. 99. 100. 105 1 0.09 | 0.09 | 0.09 
New Bedford, Mass. 131,350 | 9.7/4 95| 934 78. | 7I. 7/. 77. | 67. 73. 15 | 0.160) 0. 10rd 0.1 
Soringfield, Mass. | 130,114 13.524 99| 99] 96.%| 90. “| 87.%| 91.% 29. 91.°| 95° 0.18 | 0.08 | 0.07 
Fall River, Mass. 124,843 | 6.79}100| 1/00) 51.1 | 55.3 | 49.5 | 54.1| 51.9] 52.4| 55 10:28 | 0.20| 0./4 
Lowell, Mass. 112,759 | 6.54] 89| 901 63.4| 58.0] 56.1 | 54.5) 52.3| 569| 60 | 0.28] 0.28) 0.28 
Yonkers, N.Y. 101,176 | 13.411 100 | 100 | 110.""| 105. "| 114.7) 12.) 122.) 113. 1201 0.214 0.131 0.1 
Lawrence, Mass 94.270| 4.641 96| 97] 49. | 43. | 46. 46. | 45. | 46. 50 10.20 | 0.20| 0.29 
Brockton, Mass 80,.206| 4.191100 | 100) 43.3| 43.6 | 43.9 | 47.3| 50.0] 45.6| 50 10.26) 0.16 | 0.14] 
Manchester, N.H. 60,000| 6.351 83 | 85 | 67.7| 66.5| 68.4| 76.2| 76.6| 7/./ 75 10.93 | 0.13 | 0.10 
Woonsocket, R.!. 48,360| 3.07] 96% 9 53. | 50.7| 53.8 | 59.8 - 54. 60 10.28 | 0.14} 0.10 
Madison, Wis. 38,378 | 4.771 /00| 100} /02. | 99. | 7/01. | 106. | 102. | 102. 105 | 0.12| 0.05 0.06 
waltham, Mass. 31,000} 2.23] 98) 100] 63.8| 63.2 | 67.2| 655] 65.5] 65.0} 70 | 0.22| 0.15] 0.15 
San Francisco, Cal.”| 506,676 | 39.31] 100| 1004 7/.4| 70.3 | 63.7 | 62.2] 58.2| 65.2| 65 fo. 0.33] 036 
(Domest) (Intermed) (Mfg) 
™ Includes service charge.- Assumed size of meter for stated quantities. a" | 2° | 6° 
« Rates averaged to nearest cent only. @ For 1923. 
® Private company “ Average for four years 1920-1923 
©) Includes supply from both municipal and private works (” Weighted average. 
«” Population for July 1, 1920 “ Rates for high pressure service are 1/3 higher 
(+ Data given on basis of population of “Springfield District “only Rare for purposes other than manufacturing. 
“ Consumption in Yonkers high on account of sugar refineries “ Rate for manufacturing purposes. 
and other manufacturing plants. 
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H. W. CLARK COMPANY 


Manufacturers of Water Works Necessities 
Mattoon, Illinois, U. S. A. 


“The Sun 


Never Sets on Clark Products” 





Products: CLARK METER BOXES, METER COUPLINGS, 
COUPLING YOKES, METER TESTERS; SERVICE BOXEs, 
VALVE BOXES AND HOUSINGS; TROUBLE-FINDING IN- 
STRUMENTS; CURB CocK REPLACERS, VISE FOR' BRASS 
PIPE, TEXAGON COUPLINGS, MUNICIPAL CASTINGS. 


The Clark Meter Box (Northern Type): 
the winter frosts penetrate the ground, The Clark Northern 


In climates where 


Meter Box has been the choice of water works men for 
Clark Meter 
Boxes afford thorough protection from 


over twenty-five years. 
street traffic, from frost, and from tamp- 
ering. The meter can always be read, 
and the lock never becomes inoperative, 
even if it has not been used for years. 
Meters are read quickly, and provision 
‘ 1 is made for the ready accessibility for 


repairs or replacement of meter. 





Covers and lids are furnished in sizes for 
Box 
Bodies, vitrified earthenware, are furnished in the above 


box bodies 15”, 18”, 20”, and adapters for larger sizes. 


diameters and in lengths from 1’ to 3’, or they may be 
made of concrete by use of the Clark Iron Collapsible Form 
described in catalog. 


Improved Perfect Lock 
For Northern Type Lid: 
The Clark 
highly developed perfect 


refined and 


lock—which keeps the lid 
tight, yet opens easily— 





operated by one-third turn 
of key. 
made of forged manganese bronze having a tensile strength 
of 60,000 lbs. 


Locking Bolt is of one piece construction and is 


The Clark Meter Box (South- 
land Type): moderate 
climates, The Clark South- 
land Meter Box meets every 


For 


requirement. Made in four 
cast-iron types and sizes, in 
round and oval shapes; sheet- 
iron meter boxes, and rings 


and lids for use on concrete 





box bodies. 


Improved Wonder 
Lock (For South- 





land Box): The ; oy 
refined and highly oo 
perfected Wonder Lock for Southern Meter Boxes is of bar 





£ 


and cam construction, assembled without use of 


screws, rivets or bolts. It is secure, easily oper- 
ated and always dependable. Bars are of manga- 
nese bronze. Key serves as handle and cannot be 


taken out until Box is securely locked. 


The Aristocrat Key (Long Handled): For use with Clark 
Southland Boxes and Wonder Lock—the meter reader does 
not have to stoop over to unlock or lock box or to read 


meter. A great time saver. 


C. M. B. Service Box: Used with or without ex- 
tension rods. Plug is of cast iron with long 
screw, one thread to the inch, fitting into bronze 
bushing. Sliding extension is accomplished by 
telescoping of intermediate section into base, pre- 
venting surface loads or stresses being communi- 
cated to cock, which is securely held in a cen- 
tral location, and engagement of wrench is,as- 


sured. 


Meter Coupling Yokes 
(Circular Type): Because 
of its circular construc- 
tion, this yoke combines 
great strength with light 
weight and amply _ pro- 
vides for contraction or 
expansion. By removing 
frame with meter—service 
is automatically cut off 
and possibility of unau- 
thorized use of water 
eliminated. 





Meter Testers: Manufac- 
tured in eleven sizes, in 
both single and multiple 
models in weighing, volu- 
metric or combination 
types to meet the condi- 
tions of every water de- 
partment, large or small. 





By,” 


Valve Boxes and Housings: Valve Boxes 5% 


inside diameter. Valve Housings furnished in al!- 
cast-iron construction, and Covers and Lids for 
use on concrete bodies made by Clark Iron col- 


lapsible forms. 


Catalogs: The Clark Line of water works necessities is 
complete and is made up of equipment and accessories that 
have been developed by practical water works engineers to 
meet definite needs—and to meet such needs efficiently, eco- 
nomically and in a practical way. - 


Write for Catalog 27 describing our complete line of Wa- 
ter Works Necessities, also bulletin of Municipal Castings. 














READING METER REPAIR COMPANY 


Reading, Pennsylvania 


Hydraulic Supplies and Equipment for Water Works, Sewerage and Drainage Systems 





WATER AND OIL METERS REPAIRED, REBUILT, TESTED 





Products: HYDRAULIC SUPPLIES AND EQUIPMENT FOR WATER 
WorKS, SEWERAGE AND DRAINAGE SYSTEMS, INCLUDING 
METER TESTERS, METER HOUSINGS, VALVE HOUSINGS, CURB 
Boxes, HEATERS, BURNERS, MELTING FURNACES, JOINTING 
MATERIALS, BRASS CLEANERS AND SCALE REMOVERS, MISs- 
CELLANEOUS WATER WoRKS TOOLS, PUMPS, DRAINAGE CAST- 
INGS, VALVES AND FIRE HYDRANTS. WATER WORKS SPECIAL 
CASTINGS AND APPLIANCES. . 


“Reading” Meter Box Covers 
are exceptionally roomy, per- 
mitting removal and replac- 
ing of meters without dig- 
ging; besides, when placed at 
the curb line, providing space 
for a stop cock and making 
a separate curb box unnec- 
essary. Figure B-4 shows a 
standard meter setting, with 
a “Reading” Meter Box cover 
mounted on a section of sewer 
pipe and enclosing a meter, 
with stop cock, test tee, com- 
bination stop and_check- 
valve and relief valve. By 
this arrangement no key is 
required to turn on or shut 
off the service, meter read- 
ings are speeded up and 
cellar experiences are obvi- 
ated, thus saving both time 
and money. 

The “Reading” Meter Box Cover, Fig. B-1, is not only the 
most roomy but has the best locked lid on the market. 
Fig. B-2 shows the specially designed locking device which 
is operated with the five-cornered socket wrench used on 
curb box lids. It is interference and fool-proof. 

The inner or frost lid, Fig. 
B-3, which absolutely pro- 
tects the meter from the cold, 
is designed to facilitate meter 
reading. 

“Reading” Gate Valve Hous- 
ings are non-breakable, non- 
tilting, noiseless and of suffi- 
cient size to admit a work- 
man, as shown in Fig. C-1. 
Where these boxes are used 
there is no necessity for dig- 
ging up streets to repair 
valves. These housings are 
especially valuable where 
there is permanent paving. 
A heavy section of metal at 
the center prevents lids from 
breaking under heavy loads, 
and lead gaskets deaden the 
sound of passing vehicles. 
Rings care for variations in 
heights of 1% in. 

“Reading” Curb Box has no 
projections. There is nothing for the frost to lift and it 
will remain in place after years of service; in marked con- 
trast to the old style boxes that are lifted whenever the 
surrounding ground freezes, presenting a menace to pedes- 
trians and an incentive to damage suits. The “Reading” 
Box is adjustable to any depth of planting. Fig. D-1 shows 
the “Reading” box complete and D-2 presents a close-up 
view of the lid and locking device. 








Fig. B-4 





Gate Valve Housings—the Read- 
ing, Non-Breakable, Non-Tilting, 
Noiseless Gate Boxes 


“Reading” Combination Furnace is built for melting lead 
and lead substitutes with wood, coal or coke, or with oil- 
burning torches. It is constructed of the best quality of 
heavy cast iron and fully meets all melting furnace re- 
quirements. 


“Reading” Joint Cement is especially adapted for threading 
joints of wrought iron and steel pipe, and the other uses 
to which red lead is wii 

usually applied. 





“Reading” Brass Cleaner 
and Scale Remover elimi- 
nates the use of acids and 
an acid room, in the clean- 
ing of bronze or brass 
castings and the removal 
of scale incrustations from 
metal surfaces. Objects 
cleaned with this solution, 
without noxious fumes 
and at a fraction of the 
cost, are as bright as 
those on which acids have 
been used. 


Meter Repairing: In the 
well-equipped Meter Re- 
pairing Department, ex- 
pert and experienced spe- 
cialists repair, adjust and 
test water and oil meters 
of all makes and sizes at 
moderate cost and with a 
guarantee of satisfactory 
functioning. 





Fig. D-1 


Fig. D-2 








<< asta 
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REPUBLIC FLOW METERS CO. 


2258 Diversey Parkway, Chicago, II. 





Branch Offices in 25 Principal Cities 


Dominion Flow Meters Co., 129 Adelaide St., West Toronto, Canada 


Electroflo Meters Co., Ltd., Abbey Road, Park Royal, London, 


N. W. 10, England 














Republic Water Meter on Individual Well Pump—Westmont, III. 


Republic Products: STEAM METERS, WATER METERS, GAS 
METERS, AIR METERS, CO-2 METERS, PYROMETERS, PRESSURE 


GAGES, LIQUID LEVEL INSTRUMENTS. 


Republic Water Meters have several distinct advantages 
over any other type of master water meter. The reading 
instruments being electrically operated, can be placed any 
distance from the point of measurement. This 
permits the indicating, recording and totaliz- 
ing of all flows to be centralized on one panel 


remote from the individual meters. 


Electrical operation permits the control of out- 
lying well pumps from a central control sta- 
tion providing a definite record as to when 
the pump started and stopped, the number of 
hours it operated and the total water dis- 


charged. 


In filtration plants electrical operation permits 
ihe reading instruments to be located on the 
operating table or at any near by or remote 
point. Only with electrically operated meters 
s it possible to have simultaneous indications 
f the washing rate furnished on each con- 


rol table. 


Republic Reading 
Instruments 




















Republic Meters at Detroit High Pressure Pumping Station 


The reading instruments can be had in any combinatioi 
of those shown on the panel at the right, namely: indi 


cating, totalizing and recording. 


Republic Advantages 
1.—No mechaaical moving parts such as levers, cams or 


floats. 


2.—A very small pressure differential is re- 
quired, 


3.—Variation of voltage in current supply does 


not affect the readings. 


4.—Sudden surges of pressure or flow cannot 


harm meter body. 


5.—Foreign matter cannot enter the meter 


body. 


6.—Reading instruments can be located any 


distance from point of measurement. 


7.—Three separate instruments for three dis- 


tinct types of readings. 


Write for bulletin “Republic Water Meter’ 
which contains a complete description of the 
construction, operation and application of Re 
public Water Meters. 
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SIMPLEX VALVE & METER COMPANY 
6749 Upland Street, Philadelphia, Pa. 





SIMPLEX REPRESENTATIVES 


American Pump and Supply Company, General Motors Bldg., Detroit, 
Michigan. 

A. F. Barron, 30 North Michigan Blvd., Chicago, Illinois. 

C. C. Behney, 718 Empire Building, Pittsburgh, Pa. 

Daniel, Inc., 814 Metropolitana Bldg., Havana, Cuba. 

M. N. Dannenbaum, Bankers Mortgage Bldg., Houston, 

F, H. Dorner, 311 Knapp Street, Milwaukee, Wisconsin. 

Denver Fire Clay Company, Denver, Colorado. 

F. Hankin and Co., Ltd., 2028 Union Avenue, Montreal, P. Q., Canada. 

F. Hankin and Company, Ltd., 165 Spadina Avenue, Toronto, Ont., 
Canada. 

—_ Engineering Company, 718 Builders Exchange Bldg., Minneapolis, 

inn, 


Texas. 


Wm. J. Neville, Candler Bldg., Atlanta, Georgia. 

O. G. Smith, 110 E. 40th St., Kansas City, Missouri. 

Tomlinson, MacLachlan, Inc., 1601 St. Clair Avenue, Cleveland, Ohio. 

W. K. Sowdon, Inc., 342 Madison Avenue, New York City, N. Y. 

Geo. W. Stetson, 141 Milk Street, Boston, Mass. 

W. D. Taulman, Union Indemnity Bldg., New Orleans, La. 

— Works Equipment Co., 149 West 2nd South St., Salt Lake City, 
tah. 

Water Works & Power Egqpt. Co., White Henry Stewart Bldg., Seattle, 
Washington. 

Water Works Supply Company, 208 Sharon Bldg., San Francisco, Calif. 

at + cae Supply Company, Wright and Callender Bldg., Los Angeles, 
salt. 





Products: 
VENTURI TYPE, PiToT TUBES AND MANOMETERS; ALSO RATE 
OF FLOW CONTROLLERS; LOss OF HEAD AND RATE OF FLOW 


SIMPLEX HOT AND COLD WATER METERS OF THE 


GAUGES; PORTABLE PITOT TUBE CHART RECORDERS; WATER 
LEVEL GAUGES; AUTOMATIC AIR RELEASE VALVES; AIR AND 
VACUUM VALVES; PROPORTIONAL CHEMICAL FEED DEVICEs, 


ETC. 


Meter 
operated by 


Simplex Registers: Are 


generally venturi 
tubes; where necessary, are oper- 
ated by pitot tubes, orifices, ete. 
They are used for measuring hot 
and cold liquids under all pressure 
conditions—for measuring boiler 
feed, condensate, circulating wa- 
ter, water supply, sewage, brine 
solutions, anhydrous ammonia, oil, 
ete. They are noted for their abil- 
ity to operate under the smallest 
venturi heads to measure the low- 
est flows to respond to water dif- 
ferentials from one-eighth inch and 
upward. 

To record each slight definite 
change in rate of discharge; to op- 
erate over the widest range with 
the greatest accuracy, their design 
includes an evenly spaced rate of 





flow dial, a rectangular recording 
chart, a dependable accurate to- 
talizer and simple means for prov- 
ing the accuracy of each function with the utmost accessibil- 


ity and easy for necessary adjustments. 


With each instrument is supplied mercury, tools, one year's 
supply of charts, spare pens, ink, printed instruction bulle- 
tin and water manometer testing appliance, by which the 
instrument may be set exactly correct, and at any time 


thereafter the correction of this adjustment may be verified. 








Simplex Filter Rate of Flow Controllers. An essential de- 
vice for efficient and safe operation of gravity or pressure 
type filters, which keep the rate of discharge through the 


sand bed constant regardless of variation in pressure or 


CAPACITIES OF VENTURI TUBES AND SIMPLEX METER 












































REGISTERS 
Dia. ! a ie er, Cold Water 
Five, sg pounds per hour gallons per day 
n } : — Saari 
| Ordering Maximum Minimum Maximum | Minimum 
| ox 5% 18,150 | | 4 REI emer 
2 2x 29% 24,700 MD Wo acicakasedveswenscdas 
2x 1 30,000 8 epee speeeree 
2x 114 40,000 BR RESO REY eerepR eee 
3x 1 29,600 oe Rees ere 
3 3x 1% 46,500 BE Bu cccmavensc 
3x 1! 68,000 ie Sea ease 
rn ars 69,500 i RRR Araetepn ed? 
1 4x 134 92,000 4,600 SES ee ee a 
4x 2 122,000 6,100 356,000 18,000 
5x 134 90,000 4,550 265,000 13,300 
5 5x 2 120,000 6,000 348,000 17,500 
5x 2! 190,000 9,500 555,000 28,800 
6x 2! 187,000 9,350 547,000 27,400 
6 6x 234 228,000 11,400 665,000 33,500 
6x 3 274,000 13,700 800,000 40,000 
8x 3 268,000 13,500 780,000 39,000 
8 8x 334 340,000 17,000 1,000,000 50,000 
8x 4 485,000 24,500 1,420,000 71,000 
lee CIR, See 1,400,000 70,000 
10 10x 5 2,220,000 111,000 
Se Seeenctegens Sees 3,320,000 166,000 
2 eee: Were 2,200,000 110,000 
12 RR Rear Sees 3,200,000 160,000 
MRM) Baca ens vejeeacdnwcades 4,480,000 224,000 
14 Sal CESS TAS 3,170,000 160,000 
RR See teste 4,360,000 220,000 
16x 7 4,300,000 216,000 
16 TR See 5,680,000 285,000 
16x 9; 8,300,000 415,000 
18 | 18x 9 Des cous 7,200,000 360,000 
E . Seen Peer eee 9,000,000 450,000 
20x10 eS ae tae 8,900,000 445,000 
20 20x12 eee: teenies 13,300,000 666,000 
= 20x13 § -...| 16,000,000 | 800,000 _ 














This is a partial list. Specific needs can be filled from the many other sizes 
available 
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water level. The pressure effect of the water flowing 
through the filter effluent self-operates the controller. It 
consists of a balanced valve connected to an ample and sub- 
stantial diaphragm, which is actuated by the difference in 
pressures due to the low velocity through the body and the 
high velocity through the throat. This differential pres- 
sure is balanced by a counter-weight carried on a beam with 
knife edge supports. The rate of flow may be changed by 


sliding the counter-weight. 


The Simplex Controller is arranged for either “straight 
through” outlet (as shown in figure above) or “right hand” 
or “left hand” outlet as preferred—the Simplex is the 
original “direct acting, controller.” 





Simplex Filter Gauges: These may be had in many com- 
binations of Indicating Recording and Totalizing, both the 


Rate of Flow and the Loss of Head. 


They are mercury float operated, the Simplex Bell Shaped 
Float is utilized in the Rate Gauge which provides uni- 
form graduations of flow on both the Indicating Dial and 
Recording Chart. 


There are also available for measuring depth of water in 
clear wells, sedimentation basis, etc., Simplex water float 
operated gauges may be furnished in both Indicating and 
Recording or combined types. 


Simplex gauges are dependable, accurate and easily in- 


stalled—a high grade quality product made with precision 
and care. 


Simplex Valves for Pipe Lines: In 
the design and operation of large 
steel pipe lines flowing under gravity, 
consideration should be given to the 
possibility of collapse in case, for any 
reason, the internal pressure is re- 


duced below that of atmosphere. A 





number of serious failures have been 
caused by the neglect to provide adequate means to prevent 
this possibility. 


Simplex Air and Vacuum Valves for use on large mains 
where there is danger of collapse due to vacuum, the valve 
breaking the vacuum, preventing collapse. 

Facilitates the filling of the main, since wide open until 
full of water. 


They are made in the following sizes: 

2/”, 3/7, 4”, 6”, 8”, and 10’. The 2” size is furnished with a 
screw thread base for nipple connection to the main pipe 
line. The 3” to 10” sizes are designed for a flange connec- 


tion as illustrated. This may be either low pressure or 
heavy pressure A. S. M. E. drilling. On the side there is 


provided a 1” connection for attaching a Simplex Automatic 
Air Release Valve whose function is to take care of any 
small accummulation of air that may be entrapped in a 
pipe line—if this is not desired a manually operated air 
vent valve may be used or the top may be plugged. At 
the bottom on the side there is provided a drain plug. 


Simplex Automatic Air Release 


Valves: Nearly every water works 


superintendent has _ experienced 


trouble in connection with some 
phase of air in pipes. 
Air 


have been designed to 


Simplex 


Automatic Release Valves 
release 
Automatically accumulations of 
air. They possess the merits of 


continuous operation without at- 





tention, simplicity, compactness, 

accessibility and low cost, all of which are proved by over 
fifteen years satisfaction to many users. Located on the 
high portions of the line, they insure automatic venting of 


the line and a continuous flow. 


Simplex Pitot Tube Recorder: 
For use with Simplex Round or 
Flat Pitot Rods—affords not 
only a record of velocity but 
can be furnished with pressure 
elements to give simultaneous 
readings of velocity and pres- 
sure. 


This equipment may also be 


used for Water Waste Surveys 





or for conducting water flow in- 


i: 


vestigations. 


Indispensable to water works engineers for determining 


character of the flow in the mains of the distribution sys- 
tem. 


Simplex Water Waste Surveys: 
A complete survey service con- 


ducted by competent Engineers, 


with Simplex Pitot Recorder 
Equipment. 
Your inquiry will receive 


prompt attention and complete 





recommendations can be fur- 


nished. 
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Who Is Responsible for Water Bill? 





The following interesting discussion in the respective 
responsibility of property owner and tenant for the pay- 
ment of the bill for water furnished is taken from Water 
Works: 

Property Owner Responsible at New Bedford, Mass.—In 
New Bedford we only recognize the property owner. We 
are all metered. Some of our large tenement houses have 
only one meter and the owner pays that bill. If he cares 
to sub-divide it between his tenants, he can do so by private 
meters, but, as far as the city is concerned, we look only 
to the owner for the water that goes into his property. 
We send our bill to the owner. If he passes it on to his 
tenant and he pays it, that is all right, but the owner of 
the property is the man we hold responsible for the charge 
for water in that property.—Stephen H. Taylor, Superin- 
tendent Water Works, New Bedford, Mass. 

Property Owner Held Responsible.—In Minneapolis we 
hold the property owner responsible for all the water bills, 
although, if we have no mailing address to which to send 
the bill, it is mailed to the owner or occupant. Our real 
estate leases in Minnesota provide, the majority of cases, 
that the tenant pay their own water bills. While the 
property owner is held responsible, it is a matter of mutual 
agreement between the tenant and the owner as to which 
one pays it—Wm. R. Young, Registrar Water Works, 
Minneapolis, Minn. 

Wisconsin Law Regarding Unpaid Bills.—The state law 
of Wisconsin provides that any unpaid water bills that are 
not paid the first of November, are a charge against the 
property, so that any legislation on this matter must be 
based on the state law. The state law of Wisconsin pro- 
vides that any charge whatever, either water bills or re- 
pairs on meters are a tax against the property. If those 
bills are unpaid the first of November, they are to be 
entered on the tax roll against the property. Our con- 
tracts are with the property owner. We have a signed 
contract with every consumer, that is signed by the owner 
of the property. The owner of the property owns the meter 
and is charged with the water bill, if it is not paid by the 
tenant or the holder of the land contract. That is a state 
law.—P. J. Hurtgen, Director of Public Works, Kenosha, 
Wis. 

State Law for Lien on Property in Massachusetts.—In 
Massachusetts, we have a state law for a lien on the prop- 
erty, but you do not have to accept it, if you do not want 
it. The water department can accept it or not. We ac- 
cepted it, but we did not want it very badly because our 
water commissioner’s “yes” or “no” in two minutes is law 
with them. They could shut off or turn on the water if 
they were so inclined. They could cut off the water in 
two minutes, advertise your property and sell it. If we 
have a bad bill we send a man out to shut it off and if a 
woman gives him a check and the check is no good, he 
does not take any other check. There is a law in Massa- 
chusetts that, if you issue a bad check you go to jail, so 
there is no chance of a bad check. We allow them therefore 
to collect the bill—Patrick Gear, Superintendent Water 
Department, Holyoke, Mass. 

Property Owner Responsible at Sioux City, Ia—We have 
16,000 consumers in Sioux City and are 100 per cent metered. 
We hold the property owner responsible under our ordi- 
nances. In a city the size of ours we found in the last two 
years that a great many double houses, which formerly 
supplied two families, are being changed into flats, kitch- 
enettes, etc. A great many of the larger houses are changed 
into duplexes. It is not practical for two meters and we 
insist on only one meter. We had it out with the real 
estate board some years ago. They were quite intent upon 
making the tenant responsible and letting the water depart- 
ment carry on a profit and loss system for their tenants. 
After discussing it for some time I wrote thirteen points 
for them showing why it was impractical. The landlords 
said the most expensive water they had would be the hot 
water. One tenant would use it one day and another an- 








other day. In the sprinkling season of the year, the 
sprinkling was done from one service and they could not 
separate it. There was so many objections to it, that they 
decided they would have to make it a matter between the 
landlord and the tenant. Our law makes it a lien against 
the property. It has been very rigidly enforced. For 
example, the department of education has some blocks 
where there were tenant houses. We knew nothing of it for 
some time and they allowed the tenants to remain. The 
tenants lately vacated the premises and we sent the bills 
to the department of education. They tried to repudiate 
them, but the city attorney said they were obliged to pay 
them for they were a lien against the property.—Phil. 
Carlin, Superintendent Water Works, Sioux City, Ia. 

Owner Must Sign Contract.—In Wildwood, N. J., the 
owner must sign a contract and it is a lien against the 
property. We serve two other municipalities and the owner 
must sign for the water where it is not a lien against the 
property. We issue our bills the first of the year for the 
minimum charges. If they are not paid, we do not bother 
with them, but, in the other municipalities, we give them 
60 days and at the expiration of that time if they do not 
pay, we give them a ten days’ notice. It must be paid 
within that time or it is shut off without further notice. 
We make up an account in the form of districts. The man 
who makes the turn-off has the amount of the bill plus 1 
per cent penalty a month. He must get the money at that 
time or shut off the water. In Wildwood, proper, where 
they owe a bill, where it is a lien against the property, we 
do not bother.—Wm. G. Banks, Newark, N. J. 

Tenant Pays Bill in Most Cases.—We have 8,500 con- 
sumers. We do not hold the property owner responsible, 
except for properties where there are two meters. The 
tenant pays the water bill in most cases. The owner may, 
if he wishes to. We have no contact with the tenant. 
We require a deposit of $3.00 from each tenant, which is, 
of course, refunded if they move to some house where they 
do not use city water. We find that that works very nicely. 
We read our meters daily and bill daily, that is, we make 
bills delinquent fifteen days after the bills have been sent 
out. They receive then a second notice giving them ten 
days further extension. If the bills are not paid within 
that time, a shut-off ticket is made out and the water is 
turned off. They have the right or the privilege to pay 
the turn-off man with a dollar penalty, before the water is 
turned on.—McEvoy, Dubuque, Ia. 

Lien Law in Pennsylvania.—In Pennsylvania the munici- 
pally owned plant has a right within three years after the 
bill comes due, to declare a lien upon the property for it. 
I do not know of a case where it has been done, for two 
reasons; in the first place, we can shut off the water and 
the landlord will pay to get the water turned on. The 
second reason is that the constable’s fee is rather heavy. 
Here is always a question of whether you are justified in 
spending five or six dollars to collect a water bill of an 
equal amount. The tenants can pay the water bill if they 
want to. We send all our water bills by mail on a govern- 
ment postcard that costs us about a cent and a quarter for 
the card and the postage. On the face of it, it is addressed 
to the tenant or owner, and on the back is marked for the 
owner or the tenant. Either may pay it. In the last 
analysis it is the owner who has to pay the bill. 

Advantages of Dealing with the Property.—In St. Paul 
we have properties standing in the name of an owner whose 
ownership ceased several years ago. New owners are pay- 
ing the bill and we do not find more than a quarter of them 
that will take the trouble to come in and change the name 
on the records to indicate that they are the present own- 
ers. That is the advantage we have in saying that we are 
dealing with that property. We are interested in this 
property and want it to pay this bill. We cannot go into 
research concerning the responsibility of the present tenant, 
the former tenant or landlord or anything of that kind.— 
C. M. Crowley, Water Registrar, St. Paul, Minn. 
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Water Works 


Accounting 





Uniform Classification of Accounts 


Accounting may be defined generally as a procedure relat- 
ing to the assembly and recording of facts in business trans- 
actions in an orderly, chronological manner, so that period- 
ical statements may be rendered, showing the financial 
position of any business enterprise and the results from 
operation; and may be considered as the right hand of 
management or administration. 

Uniform Classification of Accounts.—The National Asso- 
ciation of Railroad and Utilities Commissioners have pro- 
vided a uniform classification of accounts which were re- 
vised November, 1922, and goes into the matter of utility 
accounting in a very comprehensive manner, and up to 1925 
a total of 25 states had adopted completely, or nearly so, 
this uniform classification. Nine commissions have no 
jurisdiction over this accounting; one has adopted the Fed- 
eral Power Commission’s classification and twelve more have 
the classification under consideration. 

Value of Uniform Classification of Accounts.—One of the 
principal advantages of uniform accounting is that proper 
comparisons could be made in financial statements and 
where a holding company has interests in many states, it 
is very evident that a uniform ciassification is desirable. 
The California Water Service Company reports to the Fed- 
eral Water Service Corporation of New York under the 
national association of railway and utilities classification, 
according to R. B. F. Chisholm, Secretary, California Water 
Service Co., San Francisco, Calif., in Municipal News and 
Water Works, while their accounts and records are carried 
under the California classification of accounts as prescribed 
by the commission. If the California commission could 
be persuaded to adopt the national association classifica- 
tion, it would, of course, result in considerable saving to 
their company. 


Uniform Accounting.—Uniform accounting for water util- 
ities can best be expressed through uniform classifications 
of accounts, but uniform classifications of accounts do not 
necessarily result in uniform accounting, as different ac- 
counts may classify items under entirely different heads. 
For this reason it is desirable that water utility officials 
get together for conference and in committees to iron out 
points of departure and arrive at an understanding as to 
just what each account heading shall include. 


The following list of accounts was taken from the instruc- 
tion book on Uniform System of Accounts for Water Util- 
ities issued by the New Jersey Board of Public Utility 
Commissioners. This system follows the recommendations 
adopted by the National Association of Railroad and Utility 
Commissioners. 


Water Utilities List of Accounts 
BALANCE SHEET ACCOUNTS 


ASSET ACCOUNTS 
Fixed capital in water department 
Fixed capital in other departments 
Construction work in progress 
Materials and supplies 
Cash 
Notes receivable 
Accounts receivable 
Interest and dividends receivable 
Other current assets 
Special deposits 
Prepayments 
Investments 
Re-acquired securities 
Sinking funds 
Amortization fund 
Other special funds 
Unamortized debt discount and expense 
Property abandoned 
Other suspense 
Corporate deficit 





LIABILITY ACCOUNTS 
Funded debt 
Rece ver’s certificates 
Notes payable 
Ady nees from other corporations 
Consumers’ deposits 
Other accounts payable 
Un ned revenue 
Tax acerued 
Inte est aeerued 
Other accrued liabilities 
Divijends declared 
Oth» unfunded debt 


Contributions for extensions 
Amortization reserve 
Contractual reserves 
Unamortized premium on debt 
Premium on capital stock 
Casualty and insurance reserve 
Miscellaneous reserves 

Other unadjusted credits 
Capital stock 

Corporate surplus 


FIXED CAPITAL ACCOUNTS 


I. INTANGIBLE FIXED CAPITAL 
Organization 
Franchises 
Other intangible capital 


II. LANDED WATER CAPITAL 
Water diversion rights 
Reservation land 
Other source of supply land 
Purification system land 
Pumping system land 
Storage reservoir land 
Other distribution system land 
Miscellaneous landed capital 


Ill. WATER COLLECTING 
Reservation structures 
Impounding reservoirs 
Lake and river cribs 
Springs and wells 
Infiltration structures 
Collecting reservoirs 
Intakes and supply mains 


IV. PURIFICATION SYSTEM 


SYSTEM 


Settling basins 
Coagulating basins 
Softening and iron removal plant 
Filters 
Ozone sterilizing and aeration plant 
Chemical treatment plant 
Clear water basins 

V. PUMPING SYSTEM 
Hydraulic power structures 
Pumping station structures 
Boiler plant equipment 
Steam power pumping equipment 
Hydraulic power pumping equipment 
Electric power pumping equipment 
Other power pumping equipment 
Miscellaneous pumping equipment 


VI. DISTRIBUTION SYSTEM 
Transmission mains and accessories 
Storage reservoirs, tanks and standpipes 
Distribution mains and accessories 
Service pipes and stops 
Meters, meter boxes and vaults 
Fire hydrants and fire cisterns 
Fountains, troughs and other equipment 


VII. MISCELLANEOUS PROPERTIES 


General structures 
General equipment 
Other tangible water capital 


VIII. UNDISTRIBUTED CONSTRUCTION EXPENDITURES 


Engineering and superintendence 

Law expenditures during construction 
Injuries and damages during construction 
Taxes during construction 

Interest during construction 
Miscellaneous construction expenditures 


INCOME ACCOUNTS 


Operating revenues 
Operating revenue deductions 


NON-OPERATING REVENUES AND DEDUCTIONS 


Rents accrued from lease of water plant 
Miscellaneous rent revenues 

Interest revenues 

Dividend revenues 

Miscellaneous non-operating revenues 
Non-operating revenue deductions 


INCOME DEDUCTIONS 


Interest accrued on funded debt 

Other interest deductions 

Rent for lease of other water plant 
Miscellaneous rent deductions 
Amortization deductions 

Miscellaneous deductions from income 


APPROPRIATION ACCOUNTS 


Miscellaneous credits to surplus 
Expenses elsewhere unprovided for 
Dividends on capital stock 





_ 
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Miscellaneous appropriations 
Other deductions from surplus 


OPERATING REVENUE ACCOUNTS 


Metered private service 
Unmetered private service 
Service to other systems 
Municipal hydrant service 
Other muncipal service 
Miscellaneous water service 
Miscellaneous operating revenues 


OPERATING EXPENSE ACCOUNTS 
I. WATER COLLECTING EXPENSES 


Collecting system expenses 
Collecting system wages 
(a) Collecting system superintendence 
(b) Collecting system labor 
Other collecting system expenses 
Water purchased 
Collecting system repairs 
(a) Repairs of reservations 
(b) Repairs of impounding reservoirs 
(c) Repairs of lake and river cribs 
(d) Repairs of springs and wells 
(e) Repairs of infiltration structures 
(f) Repairs of collecting reservoirs 
(zg) Repairs of intakes and supply mains 


II. PURIFICATION SYSTEM EXPENSES 


Purification expenses 
Purification wages 
(a) Purification superintendence 
(b) Purification labor 
Purification supplies and expenses 
Purification system repairs 
(a) Repairs of settling basins 
(b) Repairs of coagulating basins 
(c) Repairs of softening and iron removal plant 
(d) Repairs of filters 
(e) Repairs of ozone sterilizing and aeraticn plant 
(f) Repairs of chemical treatment plant 
(gz) Repairs of clear water basins 


Ill. PUMPING SYSTEM EXPENSES 
Station wages 
Station superintendence 
Station labor 
(a) Boiler plant labor 
(b) Steam pumping labor 
(c) Hydraulic pumping labor 
(d) Electric pumping labor 
(e) Other pumping labor 
(f) General station labor 
Fuel for power 
Steam pumping power 
Other power fuel 
Power from other sources 
Steam pumping power 
Electric pumping power 
Other pumping power 
Other pumping expenses 
(a) Water for steam or gas 
(b) Lubricants for pumping 
(c) Other station expenses 
Pumping system repairs 
Repairs of hydraulic structures 
Repairs of station structures 
Repairs of pumping equipment 
(a) Boiler plant repairs 
(b) Steam pumping repairs 
(c) Hydraulic pumping repairs 
(d) Electric pumping repairs 
(e) Other power pumping repairs 
(f) Miscellaneous pumping repairs 


IV. DISTRIBUTION SYSTEM EXPENSES 


Distribution expenses 

Water storage and distribution 

(a) Distribution superintendence 

(b) Storage reservoir labor 

(c) Other distribution labor 

(d) Other distribution expenses 

Work on consumers’ premises 

(a) Consumers’ meter expenses 

(b) Consumers’ installation expenses 
Distribution system repairs 

Repairs of storage reservoirs 

Repairs of mains and accessories 

(a) Repairs of transmission mains 

(b) Repairs of distribution mains 

(c) Repairs of consumers’ services 

(d) Repairs of fire hydrants and cisterns 

(e) Miscellaneous distribution repairs 

Repairs of consumers’ meters 

V. COMMERCIAL AND NEW BUSINESS EXPENSES 

Commercial expenses 

(a) Commercial office salaries 

(b) Meter reading and collecting 

(c) Other commercial expenses 
Business promotion 

(a) Promotion salaries 

(b) Promotion expenses 


VI. GENERAL AND MISCELLANEOUS EXPENSES 
Administration expenses 
Salaries of general officers 





Other general office salaries 
General office supplies and expenses 
Law expenses 
Injuries and damages 
Insurance 
Relief department and pensions 
Water franchise requirements 
Regulatory commission expenses 
Store and transportation expenses 
(a) Store expenses 
(b) Transportation expenses 
Miscellaneous general expenses 
Miscellaneous adjustments—balance 
(a) Undistributed adjustments—-balance 
(b) Duplicate water charges—Cr. 
(c) Water expenses transferred—Cr. 
(d) Joint operating expenses—Cr. 
Repairs of general structures 
General amortization 
Taxes 
Uncollectible water bills 


Billing and Collecting Methods in a 
Small City 


W. D. McKay, secretary, Water and Light Department, 
Brainerd, Minn., explains system in article for Municipal 
News and Water Works. 

Some six years ago or more I introduced at Brainerd, 
Minn., a system which has worked very satisfactorily. It 
saves the expense of mailing bills to our customers, and 
in addition gives them the amount of their bills, as soon 
as meter is read. 

The city has both water and light plants, and both meters 
are read at the same time, which is done monthly. There 
are about 5,000 meters, and two readers require about 21 
days each month to read them. Our city is 100 per cent 
metered. 

Blank No. 1 is used by the readers, and is filled out at 





Water and Light Department 
CITY OF BRAINERD 
Telephone 66 


Date of Reading. 192 
Present this at the Office of the Secretary when payment is made. 
Office Hours: 8 A. M. to 5 P. M. except 
Paydays, wher Office is open to 8 P. M. 





Name 
Street and Number 








METER READINGS 


Class Readings Consumption Amount 
| Dollars Cts. 


Ligh | reset ee 
Present 


Water] Previous 














Present 
Heat} Previous 


Present 
Power| Previous 


Sprinkl Present 
ing | Previous 











Total 











NOTICE 
RuJes and Regulations for Customers 

All rentals are due and payable at the office of the Secretary before 
20th day of month following reading. 

Lf rentals are not paid when due, a penalty of 10 per cent will be added 
and the city reserves the right to discontinue service without furher notice. 

Parties moving into premises must report at once to the office of the 
Secretary, so that meter readings can be taken, and also ascertain whether 
previous month’s rent has been paid, otherwise they will be held liable for 

id rent. 
“— will be appreciated if Office is notified of any leaks in streets or of 
any Arc Lights out of Commission. 3 

Rules and regulations oan the system are printed and a copy will 
be furnished on application if you have nons, 





















Blank No, 1 
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Schedule of Water Rates 


All consumers up to 40,000 Gals, 50c per 1,000 Gals. From 

40,000 Gals. up to 100,000 Gals. $20.00 per month minimum. 
Over 100,000 up to 199,000 Gals. per month, 18c per 1,000 Gals. 
Over 199,000 up to 299,000 Gals. per month, 14c per 1,000 Gals. 
Over 299,000 up to 399,000 Gals. per month, 10c per 1,000 Gals. 
Over 399,000 up to 700,000 Gals. per month, 8c por 1,000 Gals. 
Minimum, 75 cents per month. 


Sprinkling Rates 


Sprinkling rates are governed by the April reading, and run 
continuously for five months. All used during this time in 
excess of April reading will be 10c per 1,000 Gals. Minimum 
of 1,500 Gals. per month for 75c. Sprinkling only applies 
beyond consumption of 1,500 Gals. 


Electricity Rates 


Light 6% cents per K.W.H. 

Power—First 500 K.W.H., 4 cents per K.W.H. 
Bower—Next 250 K.W.H., 3% cents per K.W.H. 
Power—All over 750 K.W.H., 3 cents per K.W.H; 
Cooking—3 cents per K.W.H. 

Minimum for Light, 75 cents per month. 
Minimum for Cooking, $1.00 per month. 


Minimum on Power 


$1.00 per H.P or fraction thereof up to5 H.P 25¢ per H.P 
or fraction for all over 6 H.P 








Back of Blank No. 1 





ORIGINAL  \49 
Water & Light Dept. NP 9107 
CITY OF BRAINERD 
Reading......... 8/22./28..192. 
Present this at the Office of the Secretary when payment ie made 
Office Hours: 8 A. M. to & P. M., except Paydays, 
when Office is open to PM 


Street and Number ....954.1/. 8thst PERERA ener 
METER READING 





CLASS READINGS CONSUMPTION | pDoliars Cts. 


cen Seat 
Light | preweve 2617 30 1l95 
2 
Water | Prem £99988 W 3100 1/55 
1552 
Moat | Present 1500 IN 82 1156 
Power | Present 10 , / 


Previews 260 | / 740 10|40 
corns ee 


























natn 15 |46_ 
i 
Penalty ] ra 
2; 
Total / 
Adjustment 
Teta 
Paid on Account 
Balance | 
NOTICE 
Rules and Regulati fo- 





All rentals are due and payable at the office of the Secretary before 
20th day of month following reading. 

Lf rentals are not paid when due, q penalty of 10 per cent will be added 
end city reserves the right to discontinue eervice without furher notice. 

Parties moving into premises must report at once to the office of the 
Secretary, eo that meter readings can be taken, and also ascertain whether 
previous month's rent has been paid, otherwise they will be held liable for 
mid ren 

It will be appreciated if Office is notified of any leaks in streets or of 
“— 2 ights out of poe guntent will 

regulutions erning syatem ete nted and @ copy 

be furnished on cpplication if you bave none, 


Blank No. 2 


once and left with the consumers. They have a ready table 
to make it from, thus avoiding errors. The meter books 
are audited before bills, as shown in Blank No. 2, are made 
out from them in duplicate. These bills are filed in a cabi- 
net in street and numerical order, so that customers can 
be handled very promptly, as it simply requires stamping 
date of payment. One of these bills is original, the other 
a duplicate, with perforation between. They are not sep- 
arated until payment is made. The duplicate is used for 
our Consumers’ Register. Frequently before we used this 
system, claims would be made that the consumer had paid 
the previous month, but when we had the original that 
was evidence enough to know, without any further refer- 
ence, it had not been paid. These duplicates are a great 
means also of determining our delinquencies readily, and 
aid very materially in our trial balances. 

Reading water meters monthly enables us to keep in 
close touch with their condition, as we own all meters. 


Municipal Water Department Accounting 


The requirements for a municipal system was outlined 
in Water Works by W. C. Hail, senior municipal accountant, 
League of Kansas Municipalities, Lawrence, Kan. as follows: 

The object of this article will be to present, in a general 
way, what may be considered the more important require- 
ments of an adequate municipal water department account- 
ing system. All forms suggested herein are subject to 
modification to meet local conditions or to meet the personal 
ideas of those in charge of the records. 

Primarily a water department is interested in its actual 
cash receipts and expenses, for it is these items that de- 
termine the element of profit and loss. It is therefore 
apparent that the individual customer accounts and other 
cash transactions should be recorded through separate 
ledgers. 

Customer’s Ledger.—The customer’s ledger account form, 
when properly designed, will carry the following informa- 
tion: 

Meter readings by month; amount used; charges; arrears; 
penalty-discount; amount due; date paid and amount paid. 
It should also carry the customer’s name, address and ac- 
ccunt number, as well as a meter description (meter num- 
ber, make, size and location). 

A meter reader reports the readings, usually by routes 
covering a given district. The meter slips should cover a 
year period, showing the present and previous month’s read- 
ing; the customer’s name; his address and the account num- 
ber. From this slip the bill is made out on a coupon receipt 
card. Such cards are then set up in numerical account 
number order and are posted to the customer’s ledger record. 

Subsidiary Deposit Ledger.—A majority of utilities oper- 
ating in Kansas require a meter deposit as a guarantee 
of prompt payment of bills. A subsidiary customer’s de- 
pesit ledger should be carried, showing on the debit side, 
the account number, the name and address of depositor, 
date and amount of deposit received. On the credit side 
should be shown the date and amount of refund. 


Service rendered by the water department to other city 
departments, such as fire hydrant service, water furnished 
to flush sewer lines, water supplied for city parks, swim- 
ming pools, ete., should be paid for by transfer from proper 
revenue funds to the utility. Cash receipts from water . 
sales, meter deposits, and their sources should be entered 
through the ledger accounts suggested, to a distribution 
cash collection register. 

Distribution Ledger.—A well-designed distribution ledger 
will provide for necessary classifications of receipts and 
disbursements. The disbursement side should be designed 
to serve as a warrant register. This ledger may carry any 
number of account numbers desired. As the volume of 
business increases there is a general tendency to increase 
the account numbers, and if this is carried too far, there 
is danger of swamping the records with details. However, 
thoroughness and completeness should not be sacrificed in 
the desire for simplicity. Such classifications of receipts 
and disbursements should be closed into a general ledger 
account. 

Other ledger accounts necessary for a water department, 
include: Asset account, liability account, and a reserve for 
depreciation. These accounts are needed in making up the 
balance sheet which reflects the true financial condition of 
the plant. 
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The asset account includes: 


Current Assets 
Cash 
Accounts receivable 


Capital Assets 
Real estate 
Buildings 
Plant machinery and equipment 
Wells, pumps and motore 
Transmiesion line 
Reservoirs 
Service line mains 
Meters and meter installations 
Fire hydrants 
Supplies in warehouse 
Other equipment 


The liability account includes: 


Accounts payable 
Waterworks bonds 
Reserve for depreciation 
Reserve for meter deposits 


The cost of furnishing water may be generally grouped 
as follows: 
General Expense 


Salaries of superintendent and inspector 
Salaries of bookkeepers 
Printing and office supplies 
Telephone. express, postage 
Insurance 
Miscellaneous 

Operating Expense 
Pump and plant 
Fuel 
Oil, waste, 
Chemicals 
Miscellaneous 


wares 


packing 


Distribution and Maintenance 
Wages of outside men 
Maintenance of high or low pressure stations 
Maintenance of distribution system 
Maintenance and miscellaneous equipment 
Automobile expense 
Small tools and repairs 


Capital Outlays and Depreciation 


Expansions and extensions 
Pumping and purifyine plants 
Mains and hydrants 

Meters and meter supplies 
Lands and buildings 

General equipment 

Reserve for depreciation 


Production Data.—Production data is important and essen- 
tial for rate making purposes. The following table is 
given to show the items used in making up a monthly 
statement: 

Operating Cost for Month 
Operation of pump plant 
Distribution and maintenance 
General expense 
Bond interest 


Depreciation of equipment 





Aanuel 


an THE WATER DEPARTMENT OF THE CITY OF SAINT PAUL 


Office: 25 East Fifth Street, Beint Paul 
MAKER CHECKS PAYABLE TO “BOARD OF WATER COMMISSIONERS” 


Production for Month 
Total gallons pumped for master meter 
Sold consumers 
City buildings 
Parks 
Street sprinkling 
Sewers 
Total accounted for 
Water not accounted for 
Per cent loss 


Cost Per Thousand Gallons Computed on Amount of Water Pumpe.; 
Operation 
Distribution 
General 
Bond interest 
Depreciation 
Cost Per Thousand Gallons Computed on Amount of Water Accounted For 
Operation 
Distribution and maintenance 
General 
Bond interest 
Depreciation 


The importance of frequent reports should not be over- 
looked. The preparation and distribution of financial 
reports affords one of the most valuable opportunities con- 
nected with the work of an accounting officer. Officials pre- 
paring such reports must bear in mind that clearness, brev- 
ity, and completeness are essential elements. 


Accounting System for Large City 


Methods of the St. Paul water department were described 
in Water Works by C. M. Crowley, registrar, water de- 
partment, St. Paul, Minn., as follows: 

Since Jan. 1, 1923, St. Paul’s water department has been 
operated on the same plan as a private corporation man- 
aging a railroad or other utility, and its accounting system 
closely follows their best practice. Stores account, cost 
accounting, etc., and monthly and annual reports are issued 
and open to the public. The state public examiner audits 
the department in the same way as a county auditor or 
county treasurer’s office, and requires up-to-date, safe and 
sound procedure in every division. 

A brief account of the practice and methods in the reve- 
nue division may be of interest to some of your readers: 

Accounting Methods.—Ninety-eight per cent of the active 
accounts are metered. All new supplies must be metered 
except automatic fire supplies. Meters 1 in. or less are 
designated as “domestic,” 114 in. and over as “commercial.” 
Domestic meters are read quarterly by dividing the city 
into three reading districts, reading and billing one district 
each month. Commercial meters are read and billed 
monthly. The meter rate is 6 ct. per 100 cu. ft. for all 
consumers. A monthly “service charge” is added to each 
bill according to the size of the meter while it remains on 
the property. Meters are removed only on request in writ- 
ing by the owner or agent, and access given to property 
for removal. This avoids all dispute between the owner 
and the department, as 95 per cent of the requests are 
signed for an office record for shut off. A firm stand on 


MAKE CRECKS PAYABLE TO “BQARD OF WATER COMMISSIONEKS” ¢ s fest. 
No. 6 


Ofice Hours: 8 a. m. te & p. m.. Saturdays, 8 2. m. te 72 noon 





STREET CODE HOUSE NO size * STYLE | METER WO. 
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Failure to receive bill does not excuse a non-payment or penalty. 


Service Charge continues while 
meter is on property. A meter will be removed only upon WRITTEN request from Owner or Agent 
on Department record. Bills are rendered every three months for one-inch and smaller meters. Wa- 


RETURN THIS STUB WITH GHECK IN ALL CASES 
NOTICE TO CONSUMER—Payment must be received by Cashier not later 
than 5 P M. on 20th of the month following the month in which meter is read, 
as per date shown above. Penalty of 5% is added to bills due and unpaid at 5 
P. M. on 20th of month. Fractions of a dollar are considered a dollar in cal- 
culating penalties. $1.00° is charged to turn on water. 











ter for 3-month period ending on meter reading dates shown above:—Prompt Payment Required. 
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12 0¢ 


1 80 
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for Board of Water Commissioners 
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NET AMT 
<ceeseeee WATER CHARGE 6c PER 100 CU. FEET. 


Fig. 1—Bill, 11x4% In., Printed in Black on Yellow Paper 
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ST. PAUL WATER DEPARTMENT 
25 E. Fifth Street—Dist. No. 
QUARTERLY METER READINGS ROUTE SHEET _ 





1a82T COOK 


. 
—=2350 





JCHN JCNES 
2277 MARSHALL AVE. ; 
APPL 7955 





READING RFMARKS 





Fig. 2—Quarterly Meter Reading Route Sheet, 414x8 In.; Printed in Black 
on White Paper; Ruled in Red and Blue and Perforated for Filing 


this is very important in order to avoid disputes and con- 
sequent friction with the public. Experience has convinced 
the department that postponed disputes are the most ag- 
gravating. To settle it on the spot is the safest practice 
if at all possible. The water charge and service charge 
are itemized separately and consumers show closer atten- 
tion to use and waste than they would under a minimum 
rate, which offers no reward for using less than the mini- 
mum charge. The minimum rate idea on metered water is 
therefore to a degree contradictory and naturally has ten- 


COOE 


METER CHANGES. DISTRICT 







nO 


T R.—Tested and Regis 
tering. 






N R--Not Registering 
SO L—Shut Off Ta-ide 
MLO —Meter Obstrnctet 
B 1. —Building Locked 
B V—Building Vac.ont 









DIRECTIONS OR INFORMATION IN CONDENSED FORM 


Fig. 3—Reverse of Fig. 2 


dency to increase per capita consumption by small con- 
sumers, while the meter is installed to reduce it. The 
service charge seems to be the soundest practice. 


Penalties.—Meter bills (Fig. 1) are penalized 5 per cent 
on each dollar or fraction of a dollar, if not paid on or 
before the 20th day of the month following meter reading, 
as shown on bill. As each day’s exact receipts are deposited 
with the city treasurer the following morning, bills not 
reaching the cashier at closing time are returned without 
exception, unless penalty is included. 
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Meter Reading.—Meter reading sheets (Fig. 2) run from 
2 to 6 years and carry a notation indicating what each sup- 
plies (with corresponding notation on ledger). The reader 
checks consumption with previous reading, and if high read- 
ing is sustained inspects for leak or cause of excess and 
notes same on reading sheet. He also leaves written notice 
to repair on property, with carbon copy returned to office. 
The consumer being caught red-handed, has no excuse and 
comes into the office with notice of repair and an apology 
instead of a kick, thus sparing the “kick clerk” and official 
staff much loss of time and criticism and friction. When 
the consumer is convinced that all are treated alike, he 
grins and bears it. 

The department furnishes the meter and stands wear 
and tear, but hot water and frost damage is paid for by 
property. The reverse side of the reading sheets show 
meter changes and space for special notation. (Fig. 3.) 

We trial balance about 60,000 accounts of all kinds in 
from 2% to 3 days. We are prepared for audit on a mo- 
ment’s notice, or without it. 

Meter Ledgers.—The meter ledgers (Fig. 4) show serial 
number of street service, reading district, size, style and 
number of meter, size of street service, owner of property 
and official street number, special address, monthly service 
charge and character of supply. 

The ledger clerk compares the consumption with previous 
charges and above records and makes charge on an Under- 
wood bookkeeping machine with a proof record, laying 
aside bills requiring further information, or noting prorate 
charges as the case requires. The corresponding bills are 
turned over to bill clerk with reading book. The bill clerk 
carries a schedule on his machine showing as follows: 
“Present Reading,” “Old Reading,” “Consumption,” “Wate 
Charge,” “Service Charge,” “Total.” His schedule is then 
compared with the ledger clerk’s tally roll and if they 
agree the books are in balance, the significance of which 
will be readily appreciated by department officers in charge 
of accounting involving a trial balance. Accuracy of sub- 
tractions and additions is attested by a star in all cases. 
Completed schedules, therefore, show total consumption 
total water charge, total service charge, total of all charges, 
for each ledger. The control clerk takes these schedules, 
which show name of clerk and ledger number, and charges 
each ledger with total amount of days charges, with a sim- 
ilar practice for the day’s receipts. The trial balance taken 
by the ledger clerks must agree with the control. 

One entry clerk enters all cash payments in skeleton 
except where checks are received. In case of N. S. F. 
check or involved payment we find this practice a sound 
one for public accounting, as it places a check on cash 
beyond dispute. Cash coupons are again separated by 
ledgers and scheduled and posted by machine proving totals. 
Stubs are kept two years on advice of city comptroller and 
public examiner for audit purposes—if necessary. 


Changing readers on routes and a separate reader on 
disputed bills does away with all chance of curb reading, 
as we keep an efficiency record with each. For 1924 a total 
of 36 errors is quite a satisfactory record in view of the fact 
that quite a district of the city is subject to spring over- 
flows, clouding meter dials, etc., and with only 110 service 
pipes to the mile of main. 


A straight 6 ct. rate enables us to prove the charge by 
the consumption. A step rate would not be so satisfactory 
in that regard. Our dual system may seem overelaborate, 
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Fig. 4—Ledger Sheet, 1214x100 In.; Printed in Black on Buff Paper; Ruled in Red and Blue 
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but in public accounting, with every consumer a critic and 
having a right to examine the record, peace of mind and 
the satisfaction of leaving a clear record justifies the little 
extra effort required. Even at the peak hour of the last 
day for avoiding penalty our small office lobby rarely shows 
30 people. Machine accounting has been a great assistance 
in improving a good system previously in practice. Limited 
vault space and fire risk induced the department to install 
a very satisfactory all-steel roll-top desk, with lock, for 
ledger cards. A code system is used to designate ledger 
accounts by numbering the alphabet, with street in the order 
of their installation in ledger, the house number constituting 
the ledger page, thus: 
23020-2277 (Washington Ave. W.) 
John Jones. 

The bookkeeping machines used in this accounting sys- 
tem were furnished by the Underwood Typewriter Co. and 
the listing machines by Burroughs Adding Machine Co. 


Use of Machines in Water Works Accounting 


The following description of the use of machines in water 
works accounting was given by G. P. Moore, Jackson, Miss., 
in Water Works. 

Four general plans for handling consumers’ accounting 
work are: 

Stub Plan 
Register Sheet Plan 
Ledger and Bill Plan 
Dual Plan 

The Stub Plan.—The stub plan, inasmuch as it seems to 
be the most popular of the present systems, will be discussed 
first. 

We find some stub plans show more information on the 
ledger stub than others. One form may show only the cur- 
rent and past due charges. Another may show the con- 
sumption and amount due. Still others contain a record of 
meter reading, consumption and amount due. In this latter 
instance the additional stub or ledger record becomes an 
individual monthly iedger showing all the information for- 
merly appearing in the old fashioned bound ledgers. 


Credit posting methods for stub plans varies with the 


different users, although it is the general practice to pe - 
form this operation by the process of matching the pa 
cashier’s or auditor’s coupon with the ledger stub, separ: - 
ing the paid ledger stubs from the unpaids. 

Some users then permanently bind the ledger stubs t» 
gether. Others simply file the paid stubs separately fro 
the unpaids. Either the right or left corner may be c 
off or the ledger stub stamped paid as evidence of paymer -, 

This credit posting operation may be performed eveiy 
day or the paid cashier’s stubs allowed to accumulate un‘ 
after the expiration of the due, penalty or discount dat 
when they are then posted as one operation. 

The Register Sheet Plan.—The register sheet plan ges 
its name from the use of the register sheet, made by the 
machine at the time the bill is prepared, as the consumer s 
ledger record. This plan has been popular in certain Eurv- 
pean countries for years. 

There may be from 25 to 40 different consumers’ records 
for the current month on each individual register sheei. 
Opposite the copy of the bill rendered is placed either the 
name and address on the account numbe? of that particular 
customer. Arrears, additional charges vr adjustments are 
also posted to this sheet next to the current amount column. 

Credit posting is by machine, rubber dater stamp method 
or pen and ink. 

Cash may be posted either daily or immediately after 
due, penalty or discount date. 

The Ledger and Bill Plan.—The ledger and bill plan pro- 
vides an individual continuous consumer’s ledger card or 
sheet, which is debit posted at the time the bill is prepared. 

The dual plan gets its name from the method of pre- 
paring the bill as a separate operation from debit posting 
the ledger. 

Application of Machines.—In considering the application 
of machines to consumers’ accounting problems, it should 
be thoroughly understood that no matter what type of plan 
is decided upon the machine operations can be simplified and 
speeded up by making use of the following desirable fea- 
tures now available. 

(a) Automatic cross tabulating carriage. 

This device automatically tabulates the carriage after 
each operation of the machine and returns the carriage to 
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first position after the posting in the 
last pesition has been made. 

(b) Automatic repeat print. 

This device automatically - repeat 
prints the items, entered on the bill, as 
original entries on both ledger and 
cashier’s stub, thereby eliminating the 
use of carbon records. 

(c) Automatic line finder. 
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tion without any effort on the part of 
the operator. 

(d) Automatic opening of throat. 

This device automatically causes the 
carriage platen to release the bill and 
ledger at the completion of each bill for 
easy removal and the insertion of the 
next consumer’s record. 

(e) Writing of bill, cashier’s stub, 
ledger and sales recap sheet at one 
operation. 

(f) Automatic accumulation of de- 
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sired totals for easy proof of billing and debit posting as 
wel as for revenue purposes. 

How the Machine Works.—The application of the machine 
embodying all of these desirable characteristics, together 
with its operation, will be briefly outlined: 

jt is a well known fact that water meters may get out 
of adjustment, due to dirt, chemicals in the water, freezing, 
etc. This makes it necessary to keep a careful check on 
the condition of the water meter as reflected by the meter 
readings. 

The meter reader’s book should be turned over to the 
checker, as soon as readings have been made, so that the 
consumption can be entered on the meter read sheet and 
checked for the condition of the meter. 


Assuming that we are in the billing department of a 
water works, we will just visualize the machine operation: 

The operator seated before the machine has her work 
arranged in the following manner: To the left on the 
check table is located the meter read sheet. Just in back of 
the meter read sheet is the biliing chart. To the right of 
the operator is a bill holder from which the magazine in 
the bill chute is replenished. 


The sales recap sheet with carbon over it is placed around 
the carriage platen to record from 50 to 100 bills. 


The bill is dropped into the bill chute, falling into 
writing position without adjustment by operator. 

The carriage release bail is touched, bringing the bill and 
sales recap sheet into printing position. 

The operator then obtains from the meter read sheet 
the present and previous readings, together with the con- 
sumption and prints these three sets of figures by depress- 
ing the proper keys and the motor bar. 

The machine prints this information on the ledger stub, 
automatically tabulating and repeat printing the same three 


sets of figures on the bill, carbon copying on the sales 
recap sheet, accumulating three separate sets of totals in the 
lower adding machine and again automatically tabulating 
to the next position on the bill. 

While the machine is performing these mechanical oper- 
ations the operator is obtaining from the billing chart the 
consumed charge, the meter rental charge and the total 
charge to be billed. 

As soon as the machine stops in position two (2), the 
operator is ready to enter these three sets of figures by 
depressing the proper keys and motor bar. 

The machine prints these three sets of figures on the 
bill, cashier’s stub, ledger and sales recap sheet, accumulat- 
ing three separate sets of totals in the upper counter of the 
machine, automatically repeat printing, tabulating, return- 
ing to position one, releasing the completed bill ready for 
easy removal. 

Thus it is readily seen that with two simple keyboard 
setups the operator writes a complete line across the bill, 
cashier’s stub, ledger and sales recap sheet at one operation. 

The six sets of totals automatically accumulated by the 
machine are cleared out on the bottom of the sales recap 
sheet at the completion of the unit run of from fifty to 
one hundred bills. 


Proof of the accuracy of the bills is obtained as follows: 

The totals of the consumption and previous reading col- 
umns must agree with the total shown under the present 
reading column. . 

The consumption for other than minimum bills is multi- 
plied by the rate. This total plus the minimum bills must 
equal the total shown under the water consumed charge 
column. 

The totals of the water consumed charge and the meter 
rental charge must equal to the total shown under the 
total charge column. 
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Contents of Tanks and Cisterns Per Foot of Depth 











From U, S. Cast Iron Pipe & Foundry Co. 
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- R. D. COLE MANUFACTURING CO. 


ESTABLISHED 1854 


Newnan, Ga. 


Tanks, Boilers and Steel Plate Work 





BRANCH OFFICE: 5 BEEKMAN ST., NEW YORK CITY 








Products: STEEL TANKS, STAND PIPES, ELEVATED TANKS, an 
STEEL STACKS, GAS TANKS, GAS HOLDERS. 


Horizontal Return Tub- 
ular Boilers: Con- 
structed in a most ap- 
proved manner and of 
materials in full ac- 
cordance with the A. S. 
M. E. Code. 


Standard settings can 
be provided with sta- 
ticnary or shaking 
grates, and where in- 





creased efficiency and 
compactness are de- 
sired standard steel 
casings .can be pro- 
vided for these set- 
tings. 




















Steel Tanks, Towers and Standpipes: This company de- ; ; : a 
Steel Plate Construction: The 


facilities of the R. D. Cole 
Manufacturing Company pro- 


signs, fabricates and erects steel tanks and towers for 
sprinkler or general service, also standpipes. 


Cole elevated tanks are correct in design. Their simplicity 
: ; : : vides for the design and con- 
contributes to their low cost of maintenance. Sprinkler sane i, 
- a . struction of all forms of stee 
tanks and equipment are designed to incorporate the rec- . 


: ‘ ve ylate work, including smoke- 

ommendations of all insurance authorities. plate work, including 

stacks, acid and _ pressure 
is pany has b ilding tanks, towers and stand- 

This company has been building t ° ‘ +-nks, structural frames and 


pipes for over thirty years and its exceptional facilities, to- 





: towers, etc. 
gether with its large force of tank experts, insure reliable ; 

; A large and experienced en- 
work and prompt delivery. 





gineering department is at 








the service of prospective 











customers to assist on solving 


their problems. 
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Water Waste Surveys 











The methods used at Ottawa, Ont., for locating leakage 
were described as follows by A. D. Stalker, Engineer, Waste 
Detcetion Branch, Works Department, Ottawa, Ont., in 
Water Works: 

Waste control, as a subject, can be divided very conveni- 
ently into two parts: First, that having to do with wastage 
which takes place inside houses and other buildings; and sec- 
ond, that concerned with wastage from the underground 
portion of the distribution system. . 

Causes of Waste.—The wastage which takes place inside 
buildings is caused largely by defective plumbing fixtures, 
and by carelessness. In cities and towns that have very 
warm weather in summer and very cold weather in winter, 
a great deal of water is wasted in lawn sprinkling in the 
first instance, and to prevent freezing in the second. I 
use the word “wasted” advisedly. 

It is perfectly true that well-kept lawns add to the at- 
tractiveness of a city to an extent that makes them well 
worth the cost of the water necessary to keep them in good 
condition. Water used intelligently for this purpose can- 
not properly be considered waste. The trouble lies in the 
fact that unfortunately water is not always intelligently 
used for this purpose. 

There is certainly no necessity for having lawn sprinklers 
running during a storm, yet this is something that quite fre- 
quently happens. The amount of water used for lawn 
sprinkling can be materially reduced by having a by-law 
stating certain off-peak hours during which sprinkling is 
allowed, and providing penalties for sprinkling at any other 
time. The effectiveness of such a by-law will depend almost 
entirely on the extent to which it is enforced. 

_The running of water to prevent freezing should be pro- 
hibited. Plumbing by-laws should be so framed as to in- 
sist on the pipes leading from the main to the house being 
laid below the frost line, and on the piping inside the 
building being kept away from exterior walls, and installed 
in such a manner as to remove the danger of freezing. 

Meterage As a Remedy.—By far the most effective 
method of dealing with the wastage that takes place inside 
buildings is by having services 100 per cent metered. The 
person who has to pay for water through a meter can gen- 
erally be depended upon to be economical in its use. To 
make the watertaker pay for the water he wastes, will re- 
duce that waste to a minimum. 

In cities or towns where none, or only a small percentage 
of the services are metered, the control of waste from de- 
fective plumbing fixtures is much more difficult. Systematic 
house-to-house inspection, regularly maintained by a per- 
manent staff of inspectors, will prove a great aid in keeping 
this class of waste within reasonable bounds. These inspec- 
tions must be frequently repeated, and to be effective must 
be supported by strong laws and good plumbing ordinances. 

In Ottawa when defects in plumbing fixtures are located 
by any one of the inspectors, the owner of the property 
is given 48 hours in which to make the necessary repairs. 
The inspector re-examines the premises at the expiration 
of the 48 hours, and if repairs have not been made, the 
service is shut off, and before it is again turned on repairs 
must be effected, and the owner is compelled to pay the 
sum of $1.00 as a charge for the services of the turnkey. 

The water that is wasted as the result of pure careless- 
ness is probably as difficult a class of waste to deal with 
as any. Educational campaigns and public appeals, while 
no doubt effective in the face of actual or impending water 
famine, do not seem to be impressibly effective where no 
such famine, or threat of famine, exists. 

So long as the source from which the water is drawn is 
ample for the community’s needs, the public seems to labor 
under the delusion that in some mysterious way the whole 
supply is available for use without the expenditure of either 
money or labor. 

Our public also seems to think that the information con- 
tained in educational literature dealing with the importance 
of attending to small leaks and wastes should make a great 
impression—on somebody else. The value of this type of 
waste-control work is debatable. The writer’s opinion is 
that the results obtained are not worth the trouble and ex- 
pense of getting up and distributing the literature. The 
only cure for waste due to carelessness is metering. 

The Pitometer.—The second phase of waste reduction has 
to do with the location of leakage from the underground 
portion of the distribution system. To find the leaky parts 








of the underground system, a survey must be made to as- 
certain where the water goes after leaving the pumps, and 
what parts of the system receive excessive quantities. This 
can be accomplished by means of a pitometer. 

The pitometer is an instrument that adapts the “Pitot” 
principle to the measurement of water. Two tubes en- 
closed within a metallic sheath are introduced into a water 
main through a 1-in. corporation cock. The tubes are set 
in such a position that one orifice faces directly up-stream 
and the other directly down-stream. They are connected 
by means of rubber tubing to a glass U-tube containing 
a liquid of a specific gravity higher than water and which 
will not mix with it. The difference between the pressure 
on the downstream and on the upstream orifices, which is 
the pressure due to velocity, causes a deflection of the 
liquid in the arms of the U-tube, and from this deflection 
the flow is calculated. 

The prism photo recording pitometer makes a continuous 
photograph of the U-tube fluctuations upon a sheet of sen- 
sitized paper attached to a drum revolved by clock-work. 
The drum can be geared to complete a revolution in 12, 
24 or 48 hours. From this photo record the flow through 
the main can be ascertained for any time during the gaug- 
ing. 

To measure accurately the flow through mains with the 
pitometer, the ratio of the mean velocity to the center 
volocity must be established, as the orifices of the instru- 
ment are set at the center. This ratio is called the “pipe 
co-efficient” and is established by traversing the pipe. A 
pipe traverse is made by taking readings of the velocity at 
intervals across the pipe sufficiently close together to make 
a smooth curve when plotted. The pipe section is divided 
into rings of approximately the same area. The mean 
velocity of each ring in feet per second multiplied by the 
area of the ring in square feet, gives the ring volume in 
cubic feet per second. The mean velocity for the whole 
pipe section is the total of these ring volumes divided by 
the area of the pipe. The mean velocity divided by the 
center velocity is the pipe co-efficient. On large mains it is 
desirable to traverse the pipe on two diameters 90 degrees 
apart and in the same plane. By using two rod meters, 
one can be left at the center of the pipe and the traversing 
done with the second, and readings taken when the center 
velocity is the same in each case. The pipe co-efficient is 
the same for all velocities in the same pipe at any particular 
point, and it is upon the discovery of this principle that all 
pitometer gaugings are based. 

How Pitometer Survey Is Made.—A pitometer survey 
should properly start at the pumping stations, and the dis- 
charge from the pump checked. When this has been done, 
I think it good practice to test all trunk or feeder mains 
before dividing the system into districts. These mains 
taken separately can be quickly done, and the distribution 
of water through that part of the system fed by them is 
interfered with for a much shorter time than would be 
the case if they were to form part of a district. Further- 
more, trunk mains are usually so spaced as to form excellent 
district boundaries. 

More accurate results can be obtained if the pitometer 
tap is placed on a small main feeding into the trunk main 
than would be the case if the tap were to be placed on the 
trunk main itself, as a flow that would cause scarcely any 
deflection of the liquid in the U-tube if the tap were on the 
large main, would cause a sufficiently great deflection to 
give an accurate measurement of the flow if the tap were 
on the smaller main. The tap may be placed in such a po- 
sition as to serve as a gauging point both for the trunk 
main and one of the districts. 

The next step is the dividing of the system into districts. 
This work must receive careful consideration. A district 
should be of a size that can be conveniently sub-divided in 
one night during the hours of minimum consumption, and 
the boundaries laid out with a view to causing as little inter- 
ference as possible with the circulation through the balance 
of the system. The gauging point should be on a main 
of such a size that a velocity of about 4 ft. per sec. 
would supply the maximum normal demands of the district, 
without any allowance for leakage. This velocity will give a 
deflection of about 17 in. on the U-tube, using a liquid of 
1.25 specific gravity. The maximum consumption would 
not be likely to cause a velocity great enough to blow the 
liquid out of the tube, and the minimum consumption would 
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cause a fairly high deflection. When the district is first 
gauged, a velocity higher than the above will probably be 
recorded, and a heavier liquid might have to be used. The 
idea behind choosing a main of this size is to ensure a 
deflection high enough to give an accurate measurement of 
the flow when all leaks have been stopped. 

It is necessary that those entrusted with waste reduc- 
tion should become thoroughly acquainted with the condi- 
tions that exist in the various districts. The population 
and how it is distributed, and whether the area is industria! 
or residential, must be known in order to determine what 
quantity of water would be sufficient for its needs. 

If the survey being made is an original one, a 48 hour 
record should be taken, including a Sunday if possible. Very 
careful records should be kept of all flows recorded and 
work done, and of any peculiar or unusual conditions that 
may be found to exist, as this information will, without 
doubt, be of great assistant in later surveys. Weather 
conditions and any circumstances which might affect the 
consumption of water should be noted. 

When the flow is to be gauged, the district is cut off 

from the rest of the distribution system by closing all the 
valves on the boundaries, excepting on the pipe to which 
the instrument is connected. To make sure that the valves 
are holding properly, and that no water is getting in, either 
through them or through services that may be joined up in- 
side buildings and connected to mains on both sides of a 
boundary, the main feeding the area enclosed should be 
closed and a hydrant at the highest point within the boun- 
daries opened. If the hydrant is not off, the point at which 
the water gets into the district must be located, and the 
flow stopped. When it is assured that the whole supply 
passes through the main to which the instrument is con- 
nected, the district is ready for the taking of the record. 
Precautions should be taken to prevent street flushers 
drawing water from hydrants located within the district 
boundaries while the record is being taken. It is advisable 
also, to have a man with a valve key stationed at a fire 
hall either in or convenient to the enclosed area, so that 
valves could be opened with as little delay as possible in 
the event of a fire breaking out. If a fire occurs in a dis- 
trict while the flow is being recorded, the record will be 
ruined, and opening the boundary valves cannot make it 
any worse. 
_ If the record taken indicates that an excessive amount of 
water passes the gauging point, and that the flow remains 
high during the hours in which very little water would be 
used, the district should be sub-divided. For subdivision 
purposes the mechanism revolving the drum of the pitom- 
eter is geared to complete a revolution of the drum in 
twelve hours. This will give a movement of an eighth of an 
inch in five minutes. 

One method of sub-dividing is to divide the whole district 
into sections as small as the spacing of the valves will per- 
mit, and then closing a section down for a short period (at 
least five minutes) and re-opening it, and repeating this 
operation with other sections, until all have been shut 
down. Another method is to start at the boundaries and 
work towards the instrument, gradually reducing the size of 
the district, and as the new boundary valves are closed, the 
old ones are opened. The method used will depend on the 
conditions that exist in the district. With either method, 
the time each shutdown is completed must be noted. It is 
important that all valve operations should be checked over 
before leaving the district, to make sure that no valves are 
left closed. 

Locating the Leaks.—When the subdivision record has 
been interpreted we will know the quantity of water each 
section of the district received. The sections that receive 
excessive quantities should be carefully gone over and the 
reason for the large flow ascertained. It is a good idea to 
have a plumbing inspector make a special examination of 
the fixtures in all buildings in these areas. If this inspec- 
tion fails to account for the flow, it is assumed that the 
cause is underground leakage. 

There are a number of methods usually employed to give 
the exact location of underground leakage. The one most 
generally used, and the one by which a great majority of 
leaks are found, is by sounding. There are a number of in- 
struments on the market devised to help in picking up 
sounds, and those that I have used have proven of great 
assistance. The procedure is to sound all the valves, hy- 
drants and services in the suspected area, and sometimes it 
is possible to get closer to the source by driving rods down 
to the main. It is remarkable what an experienced man 


can accomplish by sounding. In a great many cases he can 
not only tell where the leak is, but its nature—whether 
it is a blown joint, a split main, or a burst service pipe. 


There are, however, a number of cases in which the 
sounds picked up are confusing. Where there are two or 
more leaks close enough together for the sounds to overlap, 
it is difficult to isolate the sound from one leak and trace 
it to its source. Leaks that discharge under water produce 
a sound that is often misleading. Then there is the aban- 
doned service that has not been properly blanked at the 
main, but beaten up at building end. This practice was 
much more prevalent in the past than it is at present, but 
the leaks resulting have not yet been all located. In places 
that have had fires that burned over large areas, many such 
services exist. Leaks on these services are difficult to lo- 
cate, for they generally occur on the beaten end, and as 
lead is a poor conductor of sound, if any noise at all is 
picked up, it is too faint to be of much help. If this 
method of blanking services still persists anywhere, those 
responsible for the management of the water department in 
a are letting themselves in for a lot of future 
rouble. 


Other methods used in conjunction with sounding include 
testing the pressure at different points until the point of 
minimum pressure is located; noting the flow in sewers 
at the manholes; pounding the road surfaces to endeavor 
to locate cavities beneath the pavement, and searching ir. 
cellars and excavations for dampness. 

_If the above expedients fail to locate the leak, the primi- 
tive of digging is resorted to. It is quite probable that the 
first hole put down will not be in the right place, but from 
the conditions that exist at this point, a second hole is 
usually all that is necessary. 


Water appearing any place should be looked on as a pos- 
sible leak, if the reason for its appearance is not apparent. 
The following is offered as an illustration: Some years ago, 
this city had a serious epidemic of typhoid fever. Water 
from any source other than the city mains was in great 
demand. During this time the writer noticed people draw- 
ing water from what appeared to be a spring located 
at the bottom of a hill. Those familiar with the locality 
insisted that this spring had always been there, and the 
city had had a sewer installed to carry off the overflow 
from it. A sample of the water was analyzed and the 
analysis showing that the water was very similar to that 
supplied by the city, the area in the vicinity of the spring 
was examined. At the top of the hill a 2-in. service that 
had been installed some thirty odd years previously, was 
found to be running full bore. This was stopped and the 
“spring” immediately dried up. 

Other Duties of Waste Reduction Department.—In addi- 
tion to the work outlined above, it is the duty of the de- 
partment in charge of waste reduction to attend to all cases 
of flooding of cellars. The first thing to be done in these 
cases is to find whether or not the water department is re- 
sponsible. In most cases a test of the electrical conductiv- 
ity of a sample of the water is sufficient to decide. If the 
result of this test is not conclusive, an analysis of the wa- 
ter is made, and if it shows that the water comes from the 
Pg the leak is located by one of the methods mentioned 
above. 

When serious breaks occur in the distribution system they 
usually give plenty of surface indication as to their locality. 
These are attended to by the trouble department. Bad 
breaks do accur without giving such indication, however, 
and these are followed up by the waste-reduction depart- 
ment. In such cases, the department first gets in touch with 
all the fire halls in the city, each of which has a pressure 
gauge installed, to find if possible an area in which the 
pressure has dropped. If no indication is given in this 
way, men are sent out to go over those parts of the sys- 
tem where it would be possible for the water from such a 
break to escape without surface indication. To know where 
to send the men requires an intimate knowledge of sub- 
surface conditions throughout the city. Pipes crossing wa- 
terways and mains in rocky sections through which large 
sewer or other excavations have been cut, should be 
sounded, and if the leak still remains unlocated, short reau 
ings of the flow to districts is resorted to. 

Results Obtained in Ottawa.—In 1918 the consumption o: 
water was 218 gal. per capital per day. In 1926 it had bee. 
reduced to 150 gal. This consumption is still too high- 
much too high. Our past experience, however, leads us tu 
expect that it will be materially reduced in the future. 
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What Water Waste Survey Disclosed 


The following article by H. E. Beckwith, District Man- 
ager, The Pitometer Co., New York, N. Y., appeared in 
Municipal News and Water Works: 


It is by way of returning in small measure the helpful 
courtesies shown us by the men in the water works field 
that this article is written, and with the hope that they 
may find some helpful hints in the conditions we have 
found in other plants. 


When the Valves Were Closed.—It is, of course, very 
common to find closed valves. Attention is called to two 
such instances: In the first of these an entire town of 
some 20,000 persons was being fed through four 6-in. mains, 
Lecause a valve on the main 16-in. feed was closed. More- 
over, this was the only valve in the entire system found 
closed, showing that care was taken to check up on the 
valves. Furthermore, and this is of special importance, it 
was the only geared valve in the system. When the oper- 
ating nut on the gear was turned in a clockwise direction, 
the valve stem was turned counter-clockwise. As the valve 
stem on this valve closed in the same direction as all other 
valve stems in the system, it was necessary to turn the 
operating nut in the direction opposite to that of every 
other operating nut in order to close the valve. Someone 
failed to take this into consideration, with the result that 
the valve had been kept habitually closed. 


In the second case, the hydraulic grade line was appar- 
ently lower at one point than it was at another point on 
the same line, %-mile further from the source of supply. 
This was on the system of a small company serving several 
miles of territory with laterals feeding directly off one 
long main, or rather, it had been one long main originally. 
For 1'2 miles of its length it had later been paralleled with 
another main. This second main was tied to the original 
main at no place other than at its ends, and no laterals 
came off of it. A study was being made for the purpose 
of reinforcing the system. When the hydraulic gradient 
for the system, as determined in the field, was plotted on 
cross-section paper, it was found that midway between the 
ends of the two parallel mains the hydraulic grade line 
was lower than at either end. Subsequently, the valve on 
the reservoir end of the “old” main was found to be closed. 
All water being used along the mile and a half of parallel 
mains had to go to the farther end and then feed back 
toward the reservoir. Opening the closed valve, of course, 
took the sag out of the grade line and increased pressure 
below the point where the valve had been closed. The 
trouble in this case was caused by right and left-hand 
valves being indiscriminately sprinkled trroughout the sys- 
tem. Volumes could be written about the trouble caused 
by indiscriminate use of both right and left-hand valves in 
the same system. This is merely another example of the 
results of this practice. 


Why the Supply Main Delivered No Water.—Speaking of 
hydraulic gradients, there is the case of the city whose 
officials had believed their system was being fed by two 
mains from the reservoir. A pitometer test proved, how- 
ever, that there was no flow through one of these pipes. 
Further investigation showed that this main at one point 
actually lay above the water level of the reservoir. After 
the line was lowered, its vacation was over and it went 
to work delivering water to the city. 


Accounting for a 50 Per Cent Loss.—Another very inter- 
esting case was that of a city which had originally been 
served by two separate companies. Later, these companies 
were merged and the distribution system was interconnected. 
Each of these companies originally secured its water by 
gravity from a mountain reservoir, the reservoir of one 
company being 12 ft. higher than that of the other com- 
pany. Since the complete metering of this system a few 
years ago the meters through which water was sold had 
accounted for a little less than 50 per cent of the water 
shown on the Venturi meters installed at the reservoirs. 
Our tests showed that during the night, when the use of 
water in the system dropped low, the water fed out of 
the higher reservoir into the lower. It is the nature of 
a Venturi meter to measure in a positive direction the 
water which goes through it, regardless of the direction 
of flow. Consequently, the water which fed from the 


higher to the lower reservoir was measured on each of the 
two Venturi meters, although as a matter of fact, it was 
never used in the distribution system at all. When the 
Venturi meters were originally installed the city was on a 
flat rate basis, and the waste of water was so large that 
it is doubtful if the water ever backed up into the lower 
reservoir. But with the metering of all the services the 
amount of waste gradually fell off until the condition pre- 
vailed of which I have just spoken. 


Whenever a water system is fed by gravity from two 
or more reservoirs on different levels, it is well to grow 
immediately suspicious of back-feeding when the supply 
in the lower reservoir holds up better than the supply in 
the upper one. 


Incorrect Meter Reading.—Another very interesting case 
was that of a small suburban city which purchased water 
from its larger neighbor by meter. As the city was being 
paid on its meters for less than half the water entering 
the distribution system, the water department had accu- 
mulated a large deficit. In addition to the conditions usually 
found by a survey, it was discovered that two 4-in. and two 
6-in. meters were being incorrectly read, and that the city 
was being paid for only 10 per cent of the water going 
through them. The value of the water which had passed 
through the meters, but which had never been paid for, was 
nearly equal to the deficit of the department. An effort 
was made to collect this money on the grounds that the 
bills rendered the consumer bore the meter readings and 
his acceptance and payment of the bills constituted an 
acceptance of the correctness of the meter readings. As 
the department did not use a step rate, the matter of 
billing was comparatively simple. It is to be regretted that 
we cannot advise you as to the outcome of this attempt 
to collect, as we left the city before any settlements were 
made. Two of the consumers had, however, expressed a 
willingness to pay; and I understand that the state com- 
mission had ruled that any failure on the part of the city to 
collect the full amount would be equivalent to the granting 
of preferential rates and would therefore be contrary to law. 


This under-reading was caused by the fact that the small- 
est dial on the meters involved was graduated in units of 
one hundred, whereas the smallest dial on all other meters 
on the system was graduated in units of ten. The meter 
reader entirely overlooked the necessity of investigating 
the meter to determine in what units it was graduated. 


How to Prevent Inaccurate Meter Reading.—That this is 
not the only case of its kind is shown by the fact that 
another similar condition was recently found. As a remedy 
for this it is suggested that meter readers be not permit- 
ted to take their previous readings on a meter into the 
field and so help to carry the error through. It is further 
suggested that the office clerks be forbidden to change 
any readings in order to make them conform to previous 
readings. Wherever a doubt exists as to the accuracy of 
the reading on a large meter, it would be well to have it 
checked by the meter company’s representative. 


In another suburban city, which also purchased its water 
through a meter, periodically the receipts from the water 
department would drop below the cost of its water. The 
trouble in this case lay in a compound meter to a steel 
mill. The high duty side of this meter was dead; and 
whenever business was sufficiently good with the steel com- 
pany to cause a draught of water large enough to throw 
the flow onto the high duty side of the meter, business 
was very bad with the water department. Another factory 
in a different part of the city had been suspected of steal- 
ing the water, which is probably the one reason why the 
real cause of this lost water was not discovered before. 


In the same place, the larger city had metered two serv- 
ices, and had for years been collecting revenue from them, 
when, in reality, the services were attached to the mains 
of the smaller town. Both cities had mains in this one 
street. In this case, all moneys that had been so collected 
were turned over to the smaller town. 


The Source of the Spring.—In another suburban borough 
which purchased water by meter, the newspapers stated that 
the leak discovered by the survey had been running for 
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wenty-five years and had cost the borough in that time a 
quarter of a million dollars. This is not of particular 
interest here, except as it lends point to another state- 
nent made by the same news article. It seems that, when 
1 large sewer was laid past this leak, it was impossible 
to handle the water with a pump. It was decided that a 
spring had been tapped and special foundations were put 
in to protect the sewer. It should be noted here that the 
leak was from the open end of an abandoned service, of 
which the borough had no record. In view of the known 
heavy losses, it is certain that the leak would have been 
discovered when this sewer was laid, had the water come 
from the direction of the main and not from the direction 
of a vacant lot. 


It is remarkable how many springs, and swamps even, dry 
up after leaks on the water system are repaired. And 
how many people lose their source of valuable medicinal 
water. 





Unauthorized Uses of Water.—Several years ago, when 
the stock of privately owner water companies was more or 
less a drug on the market, and few companies had paid 
dividends in many, many years, we caused considerable con- 
sternation on the part of the president of one company 
where we were working. It developed that a certain manu- 
facturing company in the city was getting about 100,000 
gal. of water a day free, through a defective meter. The 
president of the water company was also president of this 
factory. It was bad enough, he felt, not to get any divi- 
dends on his water company stock, without having the 
dividends of his factory cut into by increased water bills. 


In another case we were called in to locate the cause of 
a large amount of water escaping from the high pressure 
system of a middle sized city. By a quirk of fate, it was 
discovered that 300,000 gal. per day of water were being 
surreptitiously taken from the system by a plant which 
was largely the property of the water commissioner. And 
he was the man who had been most instrumental in secur- 
ing the commission for us in the first place. Certain it 
was that this water was being taken without this knowledge. 


As a matter of fact, we find it generally true that where 
water is being taken in an unauthorized manner, it is done 
without the knowledge or consent of the higher officials 
of the companies. It is usually some department head 
wants to take a short cut to a good showing for his 
department. 


Low Pump Discharges.—In recent years there has been 
a rapid increase in the development of electric power, with 
the result that many water plants have found it economical 
to substitute electrically driven centrifugal pumps for the 
old steam plant. Unfortunately, a full realization of the 
limitations of this type of pumping unit does not seem 
to have accompanied its installation. In only too many cases 
the only requirement placed on the pump is that it pump 
water. No apparent consideration is given to the efficiency 
with which this work is done. The displacement type of 
pump allowed so much latitude in operating conditions that 
many plant operators have not yet come to a full realiza- 
tion that centrifugal pumps operate efficiently only under 
the design head, and at the design rate of discharge. 


No branch of work being done by our firm is more inter- 
esting than the efficiency tests on electrically driven cen- 
trifugal pumps. In one instance the pumping units were 
two 2,500,000-gal. pumps, working in parallel to give a 
combined output of 5,000,000 gal. per day. These pumps 
were designed to work against a head of 100 lb. The 
time came when these pumps would not carry the maximum 
day load. So the output was increased by putting the dis- 
charge of these two pumps through a 5,000,000-gal. pump 
designed to pump against a head of 50 lb. This gave then, 
an installation designed to pump 5,000,000 gal. against 
a head of 150 lb., whereas it was working against a head 
of only 100 lb. This gave an increased rate of discharge, 
but at a considerable cost in efficiency. This was not the 
sole reason why the wire to water efficiency of the instal- 
lation was under 44 per cent, as several pieces of wood were 
later taken from the ports of one of the pumps, but it did 
have a very important bearing on the loss of efficiency. 
It is of interest to add that, after disconnecting the 50-lb. 


pump from the discharge of the two 500,000-gal. pumps, 
and cleaning these latter out thoroughly, a subsequent test 
on these two pumps gave an over-all wire to water effi- 
ciency in excess of 70 per cent. 


In another instance the clear well was of such small size 
that it was necessary to coordinate the flow from the filters 
into the clear well with the pumpage out of it. As the low 
lift pump from the river to the filters had a higher rate of 
discharge than had the pump from the clear well to the 
distribution system, this coordination between the two 
pumps was secured by partially closing a valve on the dis- 
charge of the low lift pump. This increased the head at 
the pump above its design head and induced a slip into it. 
So much was this increase in head and slip that the power 
required to pump the reduced flow was much more than 
would have been required to pump the greater quantity for 
which it had been designed, had it been operating under 
design conditions. Throttled down, the pump had an over- 
all efficiency of approximately 30 per cent. A new low lift 
installation designed for a discharge equal to that of the 
high lift pump, thereby eliminating the necessity for throt- 
tling, gave on test, an over-all efficiency of approximately 
60 per cent. 


Another city had been computing its pumpage on a false 
pump rating, a rating in fact about double the pump’s actual 
capacity. This pump rating was so much in error that, 
had it been correct, the installation would have had a wire 
to water efficiency in excess of 100 per cent. And the secret 
of perpetual motion would at last have been found. 


These cases are called to your attention in order to em- 
phasize the necessity for the services of a reputable engi- 
neer when this type of installation is contemplated. With 
the decreasing cost of electricity, this installation is becom- 
ing increasingly popular. The efficiency of electrical units 
should be closedly watched. The greater efficiency being 
cbtained from modern units will often be sufficient to war- 
rant the installation of new equipment. 


The speaker recalls one instance where the replacement 
of an old installation having an over-all efficiency of 57 per 
cent with a modern unit having an over-all efficiency of 72 
per cent decreased each monthly power bill an amount 
equal to 5 per cent of the total cost of the new installation. 


Then there was the centrifugal pump whose 10-in. dis- 
charge line was reduced to 6 in. for a few lengths of pipe. 
The explanation given for this novel procedure was that 
the water pressure would be increased after going through 
the smaller pipe. This reasoning sounds strange to us 
today, but one of our engineers, delving through the coun- 
cil records of a city where he was working, found a case 
equally interesting. 


When Hydraulic Knowledge Was Limited.—Some sixty 
years ago when our knowledge of hydraulics was not as 
extensive as it is today, an engineer had been employed to 
design a main between the reservoir and the city. This 
main was partly 20 in. and partly 18 in., fed by a 12 in. 
from the reservoir. The engineer in charge of the work 
was the author of the following interesting explanation: 


This main line of pipe was enlarged by the direction of 
the Committee on Water under the light head at the West- 
erly end, to render the same much more effective as a 
means of conveying and delivering water at the extreme 
end of the pipe here in the city. Since the lighter the head, 
the larger is the required diameter of the pipes necessary 
to furnish the amount of water conveyed by the small pipe 
under a much greater increase of head; this change has 
been one of much utility in increasing the efficiency of this 
supply main. 


Within ten years after the main was put in service, the 
supply in the city became so deficient that the main was 
not full at all times. The report of the Water Committee 
says: 


While the discussion was going on about the high service, 
the engineer discovered that the main pipe already laid was 
wrong end first, and that the advantages of having a small 
pipe near the reservoir to fill and supply a larger one in 
the city, were not so great as he at first supposed. 
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Locating Leakage 











There are numerous appliances available for locating leak- 
age, such as the aquaphone, Darley leak locater, detecto- 
phone, geophone, sonofone, sonograph and sonoscope. All 
these work on the principle of the audibility of water flow- 
ing through a leak. The Clark leak indicator operates 
through loss of pressure and is used for services. Water 
pressure diagrams also are useful in locating leakage. Pipes 
may be located by the detector, wireless pipe locator and 
similar devices. 


Locating Leaks with an Aquaphone 


The following useful suggestions on locating leaks with 
the aquaphone was given by E. O. Sweet, Chief Engineer, 
Birmingham Water Works Co., Birmingham, Ala., in 
Municipal News and Water Works. 


If you send a man out to locate leaks with an aquaphone, 
make him take along a nydrant wrench and a curb stop 
key. Insist that if he hears a leak on a service that he 
close the curb stop and listen again. If he does not hear 
it then, the leak is beyond the meter, and he should stop 
long enough to ascertain if the meter is catching the leak. 
If he hears a leak on several services in the block, make 
him stop long enough to find on which service it sounds 
loudest. This is the point nearest the leak and it will save 
time for the repair men to have this knowledge. Another 
inexpensive and quick way of finding leaks in our larger 
cities is to send men through the large trunk storm sewers. 
Many leaks have we found by so doing. Another quick 
method is to look into all telephone company duct manholes. 
Water will often be found entering their ducts and flowing 
to a manhole. 


Locating Pipes and Leaks with Electric Pipe 
Locator 


Carl A. Hechmer, Department Engineer, Washington 
Suburban Sanitary District, Hyattsville, Md., gives the fol- 
lowing in Water Works: 


Locating Pipes.—There are several instruments on the 
market which aid maintenance work on distribution sys- 
tems. The electric pipe locator is one of them and if used 
carefully is a very valuable instrument. We have found it 
capable of doing all the things claimed for it by the manu- 
facturers and we have saved its cost many times in locating 
old pipes. We recently took over the control of a small 
water system containing several miles of pipe lines and 
about 50 service connections. No drawings or records were 
available and we used the pipe locator to map the system. 
Pits dug on the main lines to install control valves and 
on all service pipes to install meter housings revealed, 
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Fig. 1.—Supply Line for Municipal Water Works at Piedmont 





without exception, that the locator had indicated the cor 
rect location. After a little practice with the locator anyon 
can use it and depend on the results. 


Locating Leaks.—We have also saved hundreds of dollars 
using the electric leak locator in finding leaks on pipe lines, 
especially under improved streets. The first time we used 
the instrument we located a had leak under a concreté 
street, the instrument having indicated the leak within 1& 
in. of the broken pipe, although water was coming out 
from both sides of the pavement for a distance of 25 ft. and 
the largest volume of water was coming out at about 20 
ft. from the point at which the pipe was actually leaking. 


The aquaphone is another instrument which we have 
found very useful. It sells for only a few dollars and 
resembles a telephone receiver. It is used to test house 
plumbing for leaks and to detect valves on distribution sys- 
tems which fail to shut off the water tightly. 


A dip neddle is almost an indispensable instrument for 
locating valve and curb cock boxes which have become cov- 
ered with earth or paving material. It depends on the 
principle of magnetism, the iron box attracting the magne- 
tized needle, causing it to dip when it is passed over the box. 


Locating Leaks with Pitometer and Geophone 


A combination of the pitometer and geophone in the hands 
of an experienced man can produce excellent results in 
locating leaks. In April, 1924, Water Works, Messrs. J. N. 
Chester and E. E. Bankson described how this combina- 
tion was used at Piedmont, Va., and Patton, Pa. 





















































































Fig. 2.—Distribution System Municipal Water Works at Patton 


Principle of Simple Case.—The experience at Piedmont 
may be used to illustrate the principle of the most simple 
case, which may be described by use of Fig. 1, where the 
supply line is shown coming from the gravity source of 
the city reservoir, with very few services on the supply 
line previous to its entrance to the reservoir; the service 
of the pulp and paper company being the only one here 
shown. 


For some years the paper company has been looked upon 
as the culprit who was stealing water from the city’s supply 
lines. The suggestion that “the pitometer would produce 
the evidence brought forth the response that they were posi- 
tive there were no leaks in the line because they had care- 
fully watched that feature and, from experience, they had 
found that the leaks always readily came to the surface, 
anyway. The approximate location of valves are shown at 
A, B, C, D, E and F, and the pitometer set-up shown at 
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Fig. 3.—Pitometer Readings at Patton, Pa. 


G, where it was determined that practically the full supply 
was passing. 

After the pitometer was in place and ready for operation, 
the valves were closed in succession from A to F at time 
of low flow in the night. No reduction in the flow passing 


the pitometer at G was noted until after valve F had been 
closed, which means that the leakage was between E and 
F, and by the process of a few setups, with the pitometer 
run from F towards E, together with the use of a geophone, 
we finally located the leak which was creating all the trou- 
ble and which was running into the river below the ordi- 
nary flow line in such a way that it had never been detected 
all these years. 


How Leakage Is Determined for a Distribution System.— 
The experience at Patton may be used to demonstrate the 
more complicated case, and this would apply to any size of 
system by the process of breaking that system up into parts. 
The distribution system for Patton is shown on Fig. 2. 


Valves had been closed in certain parts of the system 
in such a way that valves A, B, C, D, E, F and G would 
serve as controlling points and with the pitometer at X, 
valves A, B, C and D were closed at the time of low flow 
in the night and no reduction of flow passing the pitometer 
was indicated until the valve D was closed, which meant 
that the leak was between C and D and was later definitely 
located by means of a geophone and again when valve E 
was closed a second reduction was noted. The pitometer 
was then set up at Y and the three valves at F were closed 
with no reduction in flow, but on closing G a decided de- 
crease was observed, indicating that the leak was between 
F and G, which was also located by the geophone, in each 
case the leak flowing away underground unobserved. Pitom- 
eter readings for the case are shown on Fig. 3. 


The process as described for Patton required only a few 
minutes for each operation of closing a series of valves and 
then opening them in the reverse order as a means of using 
the increases in flow as a check on the original decreases 
in flow during the operation of closing the valves. 


Several examples like this could be cited where only two 
or three nights have been consumed in finding the serious 
leaks and the superintendents of some of these plants now 
swear by the geophone and refuse to be without one, such 
as at Etna, Edgeworth and West Newton, Pa. The survey 
at Etna, Pa., of about three nights’ work, discovered two 
or three major leaks which reduced the electric pumping 
bill from about $500 or $350 per month. 
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Cleaning Cast Iron Water Mains 





An interesting account of the experiences and results 
obtained in cleaning cast iron pipe lines was given by 
Charles Haydock, engineer, water companies, Philadelphia, 
Pa., in Water Works. 

If the capacity of a long line appears to be decreasing 
or the pumping head increasing, the actual carrying capac- 
ity should be determined. If this is materially less than the 
theoretical capacity, a careful investigation should be made 
to determine the cause. A survey and determination of 
the hydraulic grade line is usually worth the cost, and will 
disclose any unusual conditions. If it is possible to shut 
down the line, static pressure or a siphon test will show 
how tight it is and a recording meter will complete the 
record. If there is no meter available, a pitot test can be 
made at a reasonable cost. The presence of consumers’ 
taps and branch connections increases the difficulty of clean- 
ing a line. After a pipe line has been cleaned, it is some- 
times necessary to pump out the consumers’ taps attached 
to same by means of a force pump for the reason that the 
particles dislodged in the interior of a pipe line may be 
forced into the corporation cocks. Branch connections and 
valves are sources of possible difficulty in cleaning a line 
by reason of the possibility of the cleaner sticking at such 
points. Having all this information available, it is usually 
possible to forecast the probable benefits of cleaning. 


Cleaning Uncoated Pipe.—The writer’s first experience 
in pipe cleaning was gained when two parallel lines from a 
reservoir to a railroad yard were cleaned. This line was 
particularly difficult, as it contains many bends and is of 
various sizes, the exact location of the reducers being then 
unknown. Some of this pipe was laid in the fifties and 
sections removed indicated that it was uncoated pipe, cast 
on the side in 9 ft. lengths. Before this line was cleaned, 
it carried a little more than half the theoretical capacity, 
while, after cleaning, this was increased to nearly 90 per 
cent. The other line from the same reservoir was 20 or 30 
years old and is the usual 12 ft. coated pipe. Its capacity 
was increased from two-thirds to more than 90 per cent 
of that of new pipe. Such results are most encouraging. 
The unfortunate feature is that the results were not per- 
manent and, about 5 years later, the capacity had decreased 
to approximately what it had been before cleaning. As the 
uncoated pipe had no protection at all, it is natural that it 
should have corroded rapidly following cleaning. This is 
an unusual condition, which; fortunately, is not often 
encountered. 


Capacity Doubled by Cleaning.—The capacity of a pipe 
line approximately 3 miles long, half of which was 10 in., 
about 30 years old, the balance 12 in., 20 years old, was 
known to be inadequate and on investigation it was deter- 
mined that this was due not only to tuberculation 1 in. 
thick in the 10 in. portion, causing a material reduction in 
area, but also to serious leakage in two creek crossings 
which did not show on the ground. In cleaning the 10 in. 
line, a joint missed at the first pouring was encountered. 
The lead in the pipe weighed about 50 lb. and measured 4 
ft. along the bottom of the pipe. The cleaner picked this 
up and rolled a portion of it into a ball until the weight 
was so great as to stop the cleaner under the low water 
pressure available. As a result of this, it was necessary 
to cut the line to remove the cleaner. Due to the cleaning 
and reduction in leakage, the capacity was more than 
doubled, so that it was nearly equal to that of a new line. 
All of this increase in capacity can be credited to the job, 
as the leakage would not have been found unless cleaning 
had been done. A further result of this cleaning was that 
it was possible to discontinue the operation of a pumping 
station which was originally installed as an emergency or 
stand-by unit, but due to the decreased capacity of the line, 
it was necessary to operate the station continuously for 
some time. 

Other Difficulties Located by Cleaning.—Another line 
cleaned was approximately 5 miles long. The available head 
was so low that there was not sufficient pressure to force 
the cleaner through the line. Rather than pull it through 
by means of a winch, a temporary boiler and pump were 
set up and water pumped into the line at a pressure suffi- 
cient to move the cleaner. In this way, the line was suc- 
cessfully cleaned and the capacity was greatly increased. 
As in the last case, this increase in capacity was sufficient 


to enable the discontinuance of a pumping station, whic 
had originally been installed as an emergency unit, but ha 
become practically a permanent installation by reason o 
the decreased capacity of the gravity line. The blow-of 
valves and automatic air vents on this pipe line had no 
been properly maintained, and were therefore not function 
ing. It was found that there was a considerable accumula 
tion of sediment at the low points and that the capacity 0: 
the line was further reduced by air binding at the summits 
Here again, while all of the increase in capacity was not 
due to the passage of the cleaner through the line, it is 
believed that all of the benefits are properly to be credite! 
to the cleaning operation, for, if this had not béen under- 
taken, the other difficulties would not have been located and 
it would have been necessary to continue the operation of 
the pumping station. 

At another point, the discharge from a pumping station 
to a reservoir, consisting of parallel lines of 12 in. and 16 
in. pipe, approximately 15 years old, was investigated, and 
it was decided to clean both lines, starting with the 12 in. 
After this was done, it was found that the 12 in. was carry- 
ing a much larger percentage of the flow and that the 
capacity had but increased approximately 30 per cent. These 
figures indicated that the cost of cleaning the 16 in. pipe 
line was unwarranted, as the reduction in pumping head 
which could have been accomplished by pumping through 
a clean line would not have decreased the fuel bill suffi- 
ciently to warrant the cost. The performance of this sys- 
tem is being observed and the 16 in. line will be cleaned 
as soon as capacity becomes a controlling feature or the 
possibilities of fuel saving become attractive. This line 
contained comparatively few tubercles, some of which were 
quite large, reaching a diameter of 1 in. and a height of 
5s in. At one point in the line the cleaner was stopped 
by a small stone wedging between the cleaner and the seat 
ring. Upon removing the bonnet it was possible to pry the 
cleaner loose and the stone was removed. At another point 
a “missed” joint was encountered, the lead having spread 
out to a length of approximately 4 ft. and contained almost 
sufficient lead to run two joints. The water carried in this 
line is filtered. The total solids are always quite low and 
the alkalinity of the raw water seldom exceeds 12 to 15 
parts per million, while in the spring it becomes very low. 
This water, while it is of a very desirable quality as to its 
total solid content, it is also very active and attacks the 
pipe line quite rapidly. 


Another job consisted of cleaning 4 miles of 12-in. line, 
approximately 20 years old, the frictional loss through 
which before cleaning was nearly three times that of new 
pipe, and after cleaning, approximately the same as that 
of new line. The capacity was increased by approximately 
85 per cent and the delivery pressure by 20 lb. under nor- 
mal operating conditions. It would have been possible to 
obtain a greater increase in capacity by delivering at the 
same pressure, but the increase in pressure was a very 
desirable feature under the operating conditions. In clean- 
ing this line, an axe complete with handle was recovered, 
also an iron wedge from a gate valve and a number of 
stones of various sizes, several of which were quite large. 


Booster Station Discontinued as Result of Cleaning.—A 
10% mile section of 16-in. pipe line in the same system 
was also cleaned. As a result of this cleaning it was pos- 
sible practically to discontinue the operation of a booster 
pumping station for the delivery without pumping after 
cleaning was greater than the delivery with pumping before 
cleaning. The gravity delivery of this line was increased 
60 per cent. By reason of the increased flow, the percent- 
age of increase when boosting after cleaning was only 30 
per cent. The testing done in connection with this work 
disclosed the existence of two serious leaks along the pipe 
line, of which there was no indication on the surface of the 
ground. The tests also disclosed the existence of a valve 
of which there was no previous record. This valve was 
nearly closed, and under maximum delivery caused a ma- 
terial loss of head through the pipe line. The increase in 
capacity was therefore not due entirely to cleaning of the 
line, but was also due to the elimination of the leaks and 
the excessive loss of head. 


The capacity of a 4 in. pipe line a mile long supplying a 
small railroad water station was found to be so reduced that 
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the laying of a new line was contemplated, but by cleaning 
a capital expenditure was avoided. The loss of head avail- 
able in this line was so small that it was necessary to pull 
the cleaner through, at which time it was found that a sum- 
mit was practically level with the intake, and the low points 
had material quantities of sediment. The cleaning was 
done in the winter time when the ground was covered 
with a foot of snow. The location of this pipe line was not 
known definitely, and it was necessary to prospect for same. 
As a result of this, the cost of the work was at least 
double what it should have been. The increase of 40 per 
cent in capacity is sufficient to obviate the necessity of re- 
newing the line for a considerable period in the future. 

Cleaning 22 Miles of 16 Year Old Pipe——During the past 
summer 22 miles of 12 in. trunk line have been cleaned. 
The cleaned line consisted of three sections, the longest of 
which is more than 13 miles. The increase in capacity due 
to cleaning this portion was approximately 35 per cent. 
The unit length cleaned was governed by the location of 
a number of 90° bends, through which it was not consid- 
ered advisable to attempt to pass the cleaner. These units 
ranged in length from % to about 4 miles. 

The second section of this line, more than 3 miles long, 
was cleaned with similar gratifying results. In this sec- 
tion the pressure was low, and considerable difficulty was 
experienced in cleaning on that account. Under certain 
conditions there was practically no flow previous to clean- 
ing. After cleaning, under similar conditions, the flow was 
approximately 350,000 gal. per day. The percentage in- 
crease in such cases is hardly a fair criterion, but this 
improved condition is of the greatest value in the operation 
of the line. 

Cleaning the third section of this line, which is more 
than 6 miles long, and carries ample pressure for cleaning, 
resulted in an increase in capacity of approximately 46 per 
cent. The cleaner successfully passed through no less than 
five 45° bends in this section, but did not pass through 
a sleeve which had been used to make a 15° bend. The 
ends of the pipe had not been properly brought together 
at this point and a large stone dropped into the space. 
The cleaner wedged against this and it was necessary to 
cut the line to remove it. 

This pipe line is approximately 16 years old and carries a 
high quality of water which is quite active, and the tuber- 
culation was sufficient to reduce the diameter of the line in 


many places. The tuberculation was not evenly distributed 
along the line as some sections were comparatively free, 
while others, as noted above, showed a reduced diameter. 
Cleaning this pipe line disclosed the usual number of for- 
eign objects, including many stones, a 6 ft. piece of 2x4 
in. lumber, a complete shovel and a shovel handle. No 
doubt the shovel itself will be recovered at some later 
date, probably under a valve or else by obstructing the 
cleaner. It seems impossible to keep such foreign objects 
out of a pipe line, and while it is most unfortunate that 
this is true, it is hardly likely that in the average case 
the capacity of a line is materially reduced unless they 
are collected at a critical point, such as a valve or bend. 


These 22 miles of pipe line which were cleaned comprise 
the critical sections in a 48 mile length of 12 in. line. The 
benefits derived consist not only in the increased capacity, 
but ar important item was in reducing outside purchases 
of water. There are comparatively few points along this 
line where water can be purchased. None of the available 
waters are equal in quality to the water carried by the 
line and they are also more corrosive and expensive. 


Approximately 3 miles of 10 in. pipe line has been 
cleaned very recently. The water supply at this point is 
obtained from a large river which is always quite hard 
and frequently acid. In erder to correct these conditions, 
the water is treated constantly without sufficient sedi- 
mentation capacity. As a result of this, the treated water 
is not properly settled and precipitation occurs in the pipe 
line. The water is relatively inactive and there were 
comparatively few tubercles, but the sediment from the 
treating plant had formed a coating approximately % in. 
thick throughout the line. This coating was readily re- 
moved and was discharged from the blow-offs like molasses. 
The increase in capacity due to cleaning was 65 per cent, 
while, under operating conditions, 20 per cent more water 
is delivered at double the former pressure. 


Summarizing the situation, it is apparent from the exam- 
ples cited that in many cases, pipe cleaning, especially of 
long transmission mains, will produce very substantial bene- 
fits where there is a deficiency in capacity or pressure. All 
water companies do not have the problem of long trans- 
mission mains, but those which do, in many cases, would 
find it to their advantage to investigate same, as actual 
conditions may be determined only by observations. 
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Charge for Resuming Water Service 





The practice of various cities in regard to making a 
charge for resuming water service after the payment of 
a delinquent bill is summarized as follows in Water Works: 

Portland, Ore., Charges $1.—Until a few years ago a 
nominal charge of 50 ct. was made by the Bureau of Water 
Works of Portland, Ore., for turning on water after a 
delinquent bill was paid. After checking up the matter 
carefully we found that a charge of 50 ct. only barely 
covered the actual average cost to the bureau of the in- 
spector’s time in turning off and turning on the water. 
In many cases the bureau lost money on the inspector’s 
time, not to say anything about cost of transportation, such 
as street car fare, use of bicycles, motorcycles or automo- 
biles. It also found that people neglected to pay bills to 
such an extent, mainly on account of the small fee, that 
tgo much time was spent in turning water off and on 
instead of doing more important work. Therefore, the 
charge for such service was raised from 50 ct. to $1, the 
amount charged at the present time. In estimating such 
a charge one of course must take into consideration the 
area of a city. Portland, with a population of nearly 400,- 
000, covers an area of 66 square miles, whereas Los An- 
geles, with a population of over a million people, covers 
an area of 355 square miles. We divide the city into three 
districts, namely the west side, east side and Albina or 
northeast district. Everything on the west side is handled 
from the city hall. East side and Albina districts are 
handled from separate city owned buildings with direct 
telephone wires to the city hall. A chief inspector and a 
crew of 32 inspectors do all the work of turning on and 
shutting off water, reading meters, inspecting for leaks, 
ete.—L. S. Kaiser, Superintendent Bureau of Water Works. 

A 50 Ct. Charge at Indianapolis.—The Indianapolis Water 
Co.’s charge for turning on water after a delinquent bill 
is paid is usually 50 ct. Our rules approved by the Indiana 
Public Service Commission, permit us to charge $1 for this 
service. For years the charge has been limited to 50 ct. 
excepting in very unusual cases of chronic non-payment 
of bills. Of course it costs us more than 50 ct. consider- 
ing the time of the man and truck to turn on the water, 
but 50 ct. seems to be the practice in this area—the other 
utilities, gas, electric light, ete., making this same charge.— 
H. S. Morse, Manager Indianapolis Water Co. 

Charge at Cambridge, Mass.—The regulations of the 
Water Board at Cambridge, Mass., provide that a charge 
of $1 be made for turning on the water after it has been 
shut off for non-payment of bill—T. W. Good, General 
Superintendent. 

New Orleans Charges 50 Ct.—The regulations of the 
Sewerage and Water Board of New Orleans, La., provide 
for charge of 50 ct. for turning off and on of water and a 
10 per cent addition to bills in case of delinquent bills. 
These charges, however, do not cover the cost of the items. 
There are an astonishing number of people whose cost for 
the collection of delinquent bills exceeded the delinquent 
fee charges by something like $6,000 last year. New Or- 
leans water rates as now existing were made in 1913, and 
have been held as they now stand by legislative restriction, 
and 1926 conditions are somewhat different from 1913 con- 
ditions.—Geo. G. Earl, General Superintendent Sewerage 
and Water Board. 

Practice at New Bedford, Mass.—The regulations of the 
water department provide that on bills remaining unpaid 
for 30 days a demand is issued for which a charge of 50 ct. 
is made. Fifteen days after this, if the bill still remains 
unpaid the water is shut off and not turned on again ex- 
cept on the payment of all prior charges plus $2. In view 
of the fact that it is necessary to visit the property once 
to shut off the water and again to turn on, also the extra 
office work involved, $2 does not seem to be too great a 
charge. Sixty days after date of bill the charge becomes 
a lien on the property and the expense of recording and 
discharging is added. The amount is usually $1.40.—S. H. 
Taylor, Superintendent. 

$1 Charge at Jacksonville, Flaa—For many years past 
the city of Jacksonville, Fla., has charged $1 on account 
of turning off of service when the bill is unpaid. We also 
have a ruling that should the water be turned off and the 
customer turns it back on without authority, we take the 
meter out and make a charge of $3 in addition to paying 
the regular bill.—J. E. Pace, City Auditor. 


Delinquency Charges at Somerville, Mass.—In cases of 
non-payment of water charges within the specified time the 
supply will be shut off and water will not again be let 
on until the charges along with $1 costs have been paid. 
Costs will be charged where the water has been ordered shut 
off for non-payment, though the bill be paid before the sup- 
ply has been actually shut off.—Frank E. Merrill, Water 
Commissioner. 

$1 for Turning Off and $1 for Turning On at Houston.— 
The city ordinance of Houston, Tex., containing the follow- 
ing regarding the “on and off” water charge: “In case 
the water has been turned off on account of waste or un- 
authorized use of same the water commissioner shall charge 
and collect the further sum of one dollar for turning off 
and one dollar for turning on.”—Jas. H. B. House, Water 
Commissioner. 

How Delinquent Bills Are Handled at Dallas.—The city 

ordinance provides a charge of $1 where the water is turned 
off for non-payment, and I believe that this is a just charge 
for this; however, the board of commissioners has seen fit 
to make this 75 ct. instead of $1, and this we collect in 
nearly all instances.—Jennings M. Moore, Secretary and 
Collector Dallas City Water Works. 
; $1 Charge at Tulsa, Okla——The Water Department of 
Tulsa, Okla., makes a charge of $1 for turning on water 
after delinquent bill is paid. We feel that this a reason- 
able charge, inasmuch as the patrons would take advantage 
if we did not make a charge of this nature. The Water 
Ordinance of the city contains the following provisions re- 
garding the payment of water bills: 

“That all meters shall be read monthly and all service 
charges and water bills shall be due and payable monthly, at 
the office of the Commissioner of Water Works in the Mu- 
— Building of the City of Tulsa, as hereinafter provided, 
o-wit: 

“District No. 1 as above defined shall be mailed to such 
consumers not later than the Ist day of each month and 
such bills shall be paid not later than the 10th day of the 
month succeeding the end of the monthly period upon the 
basis of which the charge is made. 

“District No. 2, as above defined shall be mailed to such 
consumers not later than the 8th day of each month, and 
such bills shall be paid not later than the 18th day of the 
month succeeding the end of the monthly period upon the 
basis of which the charge is made. 

“District No. 3, as above defined shall be mailed to such 
consumers not later than the 17th day of each month, and 
such bills shall be paid not later than the 27th day of the 
month succeeding the end of the monthly period upon the 
basis of which the charge is made. 

“In the event of the failure of any consumer to make 
payment of charges assessed against him on or before the 
date fixed herein such charge shall then become delinquent 
and a penalty of ten (10%) per cent of the amount due, 
shall be added thereto and service to such consumer may be 
discontinued without notice to him, in which latter event, 
charge of $1.00 will be assessed for shuting off and turn- 
ing on water. The failure of any consumer to receive a 
statement of the amount of the charge due from him shall 
not constitute an excuse for the neglect, failure or refusal 
to pay the charge assessed against him when the same is 
due.”—W. F. Anderson, Superintendent Water Department. 

$2 Charge at Boston.—The Water Division of the Public 
Works Department of Boston, Mass., makes a charge of 
$2 for turning on water after a delinquent bill has been 
paid. This is added to the amount of the bill by the city 
collector, when payment is made. The receipted bill is 
then shown to the water income branch where an order is 
isued to the operating branch to turn on the water. The 
sum of $2 is a nominal charge, as under present working 
conditions, it does not cover the entire cost of the operation 
which includes—notification, shutting off, letting on, clerical 
work, etc., etc. In the olden days that amount of money 
practically covered the cost, but with increased wages and 
costs all along the line it now falls short. We consider the 
collection of the charge, not only as a partial reimburse- 
ment for the expense of collecting the bill, but also as a 
deterrent of delinquency. Whether it operates successfully 
in the latter capacity, I am not sure as my opinion is that 
delinquency is a chronic malady. We have the same old 
names regularly. It is a habit, and a bad one at that.— 
George H. Finneran, Superintendent. 

















HYDRAULIC-PRESS BRICK COMPANY 


St. Louis, Missouri 


Omaha, Nebr. 
Chicago, Ill. 


Indianapolis, Ind. 
Peoria, Ill. 


Baltimore, Md. 
Dubois, Pa. 


Cleveland, O. 
Kansas City, Mo. 


Philadelphia, Pa. Washington, D. C. 


Davenport, Ia. 


New York City 
Roseville, O. 





Hy-tex Products: FACE BRICK IN EVERY VARIETY 


OF COLOR AND TEXTURE, ENAMEL BRICK, SALT Hy tex Brick tex Enamels, except for slight surface 


GLAZE BRICK, EQUITABLE BRICK, SWIMMING POOLS 
AND BRICK MOosAaIcs. 


Special Service in Hy-Tex Enamels. 


Hy-tex Enamel Brick are of exceptional quality and dura- 
bility, secured by a double burn, by virtue of which the 
enamel becomes an integral part of the brick surface and 
is therefore not subject to crazing, peeling, or discoloration. 
For many years, Hy-tex Enamels in use have met success- 
fully the severest tests. 


Furnished in White, Ivory, Green, Brown, Blue, Jade and 
Black solid colors and in Transparent Speckled Buffs and 
Browns. Hy-tex Enamels make possible extremely attrac- 
tive decorative effects in band courses, panels, wainscoting, 
etc., and in mosaic ornamentation. Extensively used for 
interior as well as exterior work, they are especially suited 
to the requirements of many kinds of municipal and public 
buildings. The new Howard Bend Plant of the City Water 
Works, St. Louis, 


buildings, nearly a million specially made pearl Gray Hy-tex 


Mo., has used, in the entire group of 


Enamels for interior wall linings from foundation to roof. 
Send for brochure on Hy-tex Enamels. 


Hy-tex Enamel Court Brick are the same as Hy- 
defects 
not noticeable in certain locations, where they 
present the same general appearance and are as serviceable 


as Hy-tex Enamels. 


Hy-tex Standard Swimming Pools: Hy-tex Enamels render 
unequaled service for the construction of swimming pools, 
public and private. We furnish pool linings complete to the 
under side of the floor, including mosaic distance markers, 
gutters and corbel blocks and the non-corroding metal gut- 
ter drains, skimmer heads and ladder steps. These items 
are specially made for the company and are exclusive to 
the Hy-tex Standard Pool. Manual on Hy-tex Swimming 
Pool in preparation. 


Hy-tex Salt Glaze Brick, in light to dark Browns and in 
Ivories and Greens, are widely used for facing buildings 
in business and industrial centers. They are of unusual 
merit for interiors where bright, clean, sanitary surfaces 


are demanded. Brochure sent on application. 


Hy-tex Equitable Brick, in White and Grays with speckle 
effect, is a product of high grade for facing monumental 
buildings and for light, clean, finished interior wall surfaces. 
Brochure on application. 


For further information apply to main cffice, St. Louis, or 
to the branch nearest you. 
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Engine Room, Howard Bend Plant, St. Louis City Water Works 


Study & Farrar, Architects 


Dunham Construction Co., General Contractors 
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Effect of Growth in Population on Water Consumption 
for Various Cities 


From Water Works 


Consumption Capita 
Population (mga) (Gallons Meter Rates 


Do- | infe~ 
ms Minimum 
ind Charge Rate | Rab 


mng per | per 
1000 | 1000 


Popuiction 


Group No./ { I Mich : ; 0 
over 1,600,000) 


LEVELAND, U 519.000 | J. 47 / 2 . 141 : J . 
for Group No./ | 10} 63 | 97} 898.000) 1,249,000 24 102.6 |/53./ | 4.8] 1/2 | 123.) 0.3) 0.53 | €33 | 0.1/3 | 0.12 | 0.41 


GROUP No.2 


Presert Population, 
betwee 250,000 4 
and 1,000,000) 





° e 3 2 4 
Straight average for Group No.2 |\12} 81 | 97 420,000 12.0) 30.1) 421 | 31 | 66 | 99 | 1.44 0.49 | 5.88 | 0./7 | 0.15 | 0.13. 


7. 


i / 0 0 3 
148,000|2.7| 76)12.5 | 3A] | 82) 0.7] 0.58 | 691 | 0.19 | 0.15 | 0.13 


Group No.4 
( Present Population 
between 25.000 
and 100,000) 


/ 
/ 4 / 


for Group No4 \15} 8/ 35.000| 49,000 | 27 49) 3.5 | 45 56 74 4.7} 0.73 | 8731922 )0./" | 0.14 
- 0.16 | 0.14 
Gaoup No § 


(Pr-se-t Pepulahons 
below 25.000) 





9.200 13,000 | 28} 0. 0.79; 3.3) 66 | 70| 0.5 | 0.94 | 11.30| 0.3/ | 0.26 | 0.24 


Gao.e No.6 
Mass. Metropolitan 
tater Orvetrict 





0.7 | 08/ | 967) 025) 0.22) 22: 
0.1 0.21 | 0.19} 218 


/ 
3.1} 19 /. 0. 0. 


2.204.000 | 2.396.000 | /.9)27%2 1311.6 | 27] 110 | 120 | 0.8] 0.76 | 940| 0.16 | 0.13| 010 
AlzTCALL 4007 - Consuiting Engneers - 7608-M- 1061 


(Cities with small 
% of metering) 


Group No.7 { « 
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HAUCK MANUFACTURING COMPANY 


Established 1900 


141 Tenth Street. Brooklyn, N. Y. 


Oil Burners and Oil Burning Equipments 





Products: KEROSENE LEAD AND COMPOUND MELTING 
FURNACES AND TORCHES FOR MELTING LEAD OUT OF PIPE 


JOINTS; STEAM THAWERS; WEED BURNERS. 


Also Asphalt Surface and Tool Heaters; Asphalt Pitch and 
Tar Melting Kettles; Circular and Straight Flame Kerosene 
Burners for heating kettles; Concrete Heaters; Thawers; 
Oil Burning Salamanders and Water Heaters; Kerosene 


Torches of all sizes. 


The Hauck 
bination Lead Melt- 


ing Furnace and 


Com- 


Torch—on legs— 
burns kerosene and 
is made in two sizes 
—200 lbs. (as illus- 
Melts 200 lbs. of lead in 10 
minutes; 450 lbs. in 20 minutes. 





trated) and 450 lbs. capacity. 
The torch equipment is 
instantly detachable for melting lead out of pipe joints and 
general heating and repair work. Both furnaces are 
equipped with the new “slide-rail” HEAT CONTROL—an 
exclusive Hauck feature. For full heat, simply push burner 
forward on “slide-rail”’; for less heat, pull burner away 
from furnace. Send for bulletin No. 101. 

The Hauck Combination Lead Melting Furnace and Torch 


on Roller-Bearing Wheels—burns kerosene and is made in 


three sizes, 200 
Ibs. 450 lbs. (as 
illustrated) and 


850 lbs. capacity. 
Melting time for 
sizes as 
above; 850 lbs. in 


35 minutes. These 


small 


furnaces are also 


equipped with the 





“slide - rail” 

HEAT CON- 
TROL—an exclusive Hauck feature, as described above. 
Ask for bulletin No. 101. 


new 


The Hauck Asphalt Tar and Pitch Kettles made in two sizes 
—50 and 100-gallon capacity, on steel and rubber-tired 
wheels. Ask for special bulletin. 


The Hauck Steam Thawing Outfit illustrated is very popu- 
lar with Water and Fire Departments for thawing out 
frozen water hydrants and pipe lines 
(burns gasoline or kerosene as speci- 
fied). 


Operates 40 minutes steadily. 


Raises steam in four minutes. 
Steam 
Fur- 
Also 


generator 


generator capacity 3 gallons. 
nace tank capacity 1'2 gallons. 
steam 
Send 


made in 10-gallon 


size, on wheels. for special 


Steamer bulletin. 





The Hauck Weed Burners burn kero- 
sene. Made in a number of sizes for 

Burn weeds just as 
Get 


for 


hand, “one-man” and “two-men” use. 
Destroy the seeds. 


Send 


they stand, green, on the stalk. 
into all kinds of places. Great labor-savers. 


bulletin No. 1013. 


The Hauck Compound Melting 
Furnace on Legs for  Leadite, 
Hydrotite, G-K Sewer Joint and 


other compounds (burns gasoline). 
Three burners are used for melting 
initial batch; thereafter only one 

Average 
8-hr. 


Cast iron pot holds 


or two burners are used. 
fuel 
2% gallons. 
approximately 120 lbs. compound; 
Send for bulletin 


consumption per day, 


8 gallons liquid. 
No. 102. 





The Hauck Compound Melting Furnace on roller-bearing 
wheels for Leadite, Hydrotite, G-K Sewer Joint and other 
compounds (burns gasoline or kerosene as specified). Cast 
i holds ap- 
iron pot hol p y, - 
120 a 


lbs. compound; 8 


proximately 





gallons liquid. 
Equipped with | 
the new “slide- 
rail” HEAT 


CONTROL — an 
an exclusive Hauck feature, as described under Lead Melting 


Furnaces. Ask for bulletin No. 102. 
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Kinks for the Water Works Superintendent 





Many practical and time saving kinks in the water works 
field, often original ideas of the operating man, remain 
untold because to the inventor they either seem too simple 
or he does not have the time or inclination to write them 
up. However, many water works operators have realized 
the value of exchanging experiences and in the following 
pages we are reprinting from Municipal News and Water 
Works a number of kinks brought out at these discussions. 


Paper Wad Method of Cleaning Service Pipe.—In Worces- 
ter, Mass., we use cement lined pipe for houses and other 
purposes up to 1%-in. pipe, all the pipe lined by our own 


men. The pipe itself practically never shows any corro- 
sion. Corrosion shows at tees, inside wall and at goose- 


neck and corporation at main. On relieving of pressure 
we run %-in. gas pipe rods out to the gooseneck, cleaning 
the service thoroughly, should there be corrosion at any 
couplings. If we do not get satisfactory pressure then, 
we then take a small wad of toilet paper, inserting it into 
the service pipe, and then attach a Blake & Knowles force 
pump, forcing the wad of paper through the service until 
we have pressure on the pump of at least five or more 
pounds more than the pressure on the main at that point. 
When we have the pressure on the pump at the point that 
we want to force the wad through the corporation stop, a 
man will open the stop at the main and with the wad of 
paper and the pressure up to the stop at main it requires 
very little pumping to force the wad through the corpora- 
tion cock, where it will dissolve in the main. After that 
is done, owners have an ample supply at meters for a 
number of years again. We have been cleaning service 
pipes for a number of years in this way with perfect re- 
sults.—Joseph A. Hoy, Worcester, Mass. 


Ridding a Reservoir of Tadpoles.—In the city of Wil- 
mington, N. C., we have just an open reservoir. Last sum- 
mer I noticed an accumulation of tadpoles and how to get 
rid of them was a question. I was talking to an old fish- 
erman who hangs out at our place occasionally and he 
told me to get some trout and put them in the reservoir. 
I got the trout and put them in and in less than one 
week’s time you would never know there was a tadpole 
in the reservoir. We never have any algae growth in our 
basins at all because we draw out every day about 5 or 
6 ft. and at night when the peak load is off, we fill it up 
again. We still keep those fish and they look every day 
for nourishment. If anyone is bothered with tadpoles or 
algae growth, I would suggest they use trout, as these 
trout will clean the place right up. They are good house- 
keepers.—J. H. Sweeney, Wilmington, N. C. 





Value of Laboratory Data at Filter Plant.—It is valuable 
to have data at each plant, showing the character of the 
water put out at any particular time. Suppose a typhoid 
epidemic should occur at Salisbury. If you had no data 
regarding the bacteriological quality of the Salisbury water 
for the month preceding the outbreak, except for the 
monthly sample submitted to the State Laboratory, Mr. 
Craig would have no data to submit before a jury to 
prove that the water was not capable of producing disease 
at that time, and those who had cases of typhoid in their 
family might be able to recover damages. On the other 
hand, if he had data to support his claims for the purity 
of the water for weeks prior to the typhoid outbreak he 
would have evidence to show that the water was not capable 
of producing disease at the time. Plant data, showing the 
physical, chemical and bacterial characteristics of the water, 
is valuable to the superintendent of the plant and to the 
city, as is the collection of morbidity and morality and 
birth rates by the State Bureau of Vital Statistics. So 
you should have a certain amount of analytical work done 
at each plant laboratory.—J. W. Kellogg, Raleigh, N. C. 


Location of Water Services——We have had a rule for 
some time to put no services in except from the front of 
the house. We give the owner the privilege of locating 
the service anywhere in the front of his lot that he desires. 
We determine the front of his lot by the street and num- 
ber by which the post office department delivers his mail. 
If a man happens to be on a corner and wants a service 
from the side, and he gets his mail according to the num- 
ber on the front of the house, that is the way he has to 


take the service. That causes a little bit of discussion some- 
times, but as a rule the man finally realizes that it is 
reasonable. 

We put curb wells on all our services and also meters, 
and they are located so that we have very little trouble 
if anything happens. For some of the older services we 
have to use an electric pipe locater. We have used that 
to very good advantage for some of the old services where 
records have been lost. It works very well after you get 
acquainted with it—J. E. Gibson, Charleston, S. C. 


Mud Balls in Filter Beds.—I have noticed in washing out 
the filters that the gravel seemed to be cemented. I went 
down into one filter and took out the gravel and after I 
replaced it, I had the same trouble. The mud balls don’t 
form all the way around but probably in two or three places 
a foot or more in diameter. I never let them run very long 
without breaking them up. 

Before I started using a rod to break them up they 
would run probably three months without any disturb- 
ance. I have had these mud balls show up nearly the height 
of the trough. The water is very clear as a usual thing and 
I can see the bed when the filter is full, but at this time 
the water is a little cloudy. 

I drain the water down and prepare the filter to be 
washed; I drain it down within 3 or 4 in.—say 4 in.—and 
start the wash water from there. That gives any operator, 
even at night, a chance to see the mud balls so he can 
get a rod and break them up. I also believe that has a 
tendency to eliminate them. 

I have talked to people who have the same type of drain 
and they have not had the trouble that I have had. It may 
be in the installation more so than it is in the design.— 
R. G. Shell, Fayetteville, N. C. 


Valve Operation and Maintenance.—Valves must be oper- 
ated regularly to keep them in proper working condition. 
The Fire Underwriters require annual inspection, but in 
rural sections with a large percentage of unpaved streets, 
more frequent inspections are necessary if the valve boxes 
are to be kept to proper grade, ready for emergency opera- 
tion. Frequently, when a shut down is attempted, one or 
two valves will be found leaking through, although the 
stems have been turned down tightly. Generally such valves 
can be made tight by operating them up and down, bring- 
ing the gate down into the groove hard each time and then 
opening the valve about one quarter way. The trouble is 
usually caused by the accumulation of sediment under the 
seat. Each time the gate is pushed down into the groove a 
small portion of this sediment is pushed out the sides. The 
high velocity of the water through the partly opened valve 
removes what is pushed out and the operation is repeated 
until the groove is sufficiently cleaned to allow the gate to 
seat properly, thereby cutting off the flow of water. Of 
course, if the groove is filled with large stone or jointing 
material, the valve must be dug up and taken apart for 
repairs. I remember operating one 16-in. valve thirty times 
and getting a perfectly tight shut down. The valve had 
not been operated for a long time, having been declared 
worn out since it always allowed a large volume of water 
to pass with the gate turned down hard with levers on 
the key. 


With constantly changing street grades, valve boxes must 
be lowered and raised frequently. We use the sliding type 
of adjustable valve box and formerly experienced trouble in 
keeping the boxes to grade after changes in unimproved 
streets carrying heavy traffic had been made. By using 
two pieces of plank 12 in. long and 6 in. wide, cut to fit 
around the barrel of the lower section of the box in the 
shape of a clamp, more bearing surface is given the upper 
section and we now have little trouble with boxes being 
pushed down below grade.—Carl A. Heckmer, Salisbury, Md. 





Making Out Water Bills—We have changed our system 
of making out bills and it has worked so successfully that 
I think something ought to be said about it. We have a 
little over 6,300 bills to make out—water and light—and 
it used to take one girl practically all of her time to make 
these out. We have installed a Burroughs billing machine 
with an addressograph so that the girl is now able to issue 
the bills in about ten days and does not have to work very 
hard to do that. This machine makes three copies of the 
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bill—the customer’s bill, the receipt stub, and our own stub 
and at the same time makes a copy of the bill and enters it 
up on a loose leaf ledger sheet which holds two years’ rec- 
ords. It also totals up the amount of meter readings, both 
water and light separate, and the totals of the individual 
bills. We think that helps us because by comparing the 
meter readings at our pumping station with the total 
amount of water accounted for, we can get at our leakage 
a whole lot easier.—P. J. Dishner, High Point, N. C. 


Stopping Flow from Broken Corporation Cocks.—In cases 
of this kind I use a long steel tool squared and tapered 
at each end; one end to enter the inlet end of a % in. 
corporation cock and the other to enter the end of a 1 in. 
corporation cock. I insert the proper end of the tool into 
the brass ferrule ieft in the main and drive it home rather 
snugly. A pipe wrench will enable you to back the ferrule 
out of the main. Now take a closed corporation cock, 
insert the outlet end in the coupling of the proper size 
galvanized pipe and you can screw the cock into the main 
against the pressure. In case the main is so shallow that 
the force of the water coming out of the main will jet 
all of the water out of the hole you can use two heavy 
boards laid down across the hole. Cut a V-notch in each 
board, bring these notches together just over the hole in 
the main and then work down through these notches to 
the main. It requires a little nerve and a good grip to 
get the cock centered in the hole, but it can be done. I 
have found this was much better than cutting off the main, 
especially where it was a large main or one that supplied 
a manufacturing district. Then it is easier and cheaper. 
After you have inserted the cock in the main you can dig 
down to the cock and remove the pipe and tighten the 
7“. with a pipe wrench.—McKean Maffitt, Wilmington, 


aNe 


Remedying Air Bound Filters.—I had a rather interesting 
experience with air bound filters. The water pumping sta- 
tion is five miles from the filter plant. Originally we pumped 
direct from the mixing chambers. Of course we had a few 
leaks in the line but they were not serious enough to stop 
the mixer. One night there was a leak and a considerable 
amount of air got in the pipe line. We started pumping 
and increasing the pressure and this air dissolved in the 
water so that we had a large amount of dissolved air in the 
water and so soon as the head got up to about 4 or 5 ft., 
the filter controller would then go under a negative head. 
Then, when the plant was shut down the filter would bubble 
quite vigorously and break holes larger than your fist in 
the surface of the filter. That would increase the bacterial 
count in the filter effluent. 

I tried several methods to get rid of that. I thought at 
first that the air was in the manifold. But that did not 
have any effect. Since that time we have put in a raw wa- 
ter reservoir above the filter plant and I placed the in- 
lets to that reservoir high up on the wall. The wall slopes 
and the water would flow down this wall and be about the 
same as an aerator on the raw water and since we put that 
in we have not had any air bound filters—F. V. Fields, 
Mooresville, N. C. 


Solving a Sewer Problem.—If any of you have charge 
of a sewer system this might be of interest to you. We 
had a sewer line to run to a section that had about twenty 
houses in it. To get to this section the line came to the 
surface of the ground. It was simply a case of leaving 
out this section or putting in an invert. So I tried the 
invert. I ran the line at the regular grade until it was 
within 6 in. of the surface. Then built a manhole. The 
inlet lines to the manhole were put 24 in below the outlet 
inlet lines to the manhole were put 24 in. below the outlet 
before it would run out. The laterals on the low line were 
run out to the property line before any houses were con- 
nected up. At the ends of the two low lines there were 
installed flush tanks so that we could get a large flush of 
water once in a while. In the manhole at the break in 
the grade we installed a 1-in. water connection in such 
manner that we can turn the water on and break up the 
accumulation of sewage that collects here. About once 
every two weeks in inspecting sewers we go to this man- 
hole and break up the scum and wash it down the sewer. 
This line has been in operation about two vears and has 
not given any trouble. We deemed it best to have this 
lie this way than to have this section of the city using 
separate septic tanks that were also giving trouble.— 
McKean Maffitt, Wilmington, N. C. 


Tool for Recovering Well Rods.—To those using deep 
wells as a source of supply with the ordinary deep well 
pump I have three suggestions which have been helpful to 
me in a number of instances. A tool for recovering lost 
rods from a well has been used successfully by our forces 
on several occasions. It is made of a 1-in. square iron bar 
about 5 ft. long. The upper end is fitted with a substantial 
iron ring, while on the lower end a heavy piece of gal- 
vanized iron, funnel shaped, is attached. The diameter of 
the bottom end of the funnel varies with the diameter of the 
well cylinder pipe, being about 14-in. smaller, while the 
upper opening in the funnel should be large enough to pass 
the pump rod freely, but small enough to guide it through 
an iron loop immediately above the funnel. The funnel 
should be from 8 to 12 in. deep. The loop is bolted to the 
iron bar about 4 in. above the top of the funnel and is 2 
in. wide by 3%- in. long. This loop has a sharp chisel edge 
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Fig 1—Tool for Recovering Well Rods 


(Fig 1) to allow it to catch the pump rod securely. The 
end of the iron rod is tapered to fit the side of the cone. 

The tool is used in the following manner. A rope, of 
sufficient strength to raise the lost rods and stand the 
added strain of pulling them through tight places while com- 
ing to the surface, is securely fastened to the ring on the 
upper end of the tool. The tool is then lowered into the well 
casing until the top of the lost rod is reached. As the 
lower end of the funnel is %-in. smaller than the well 
casing, the upper end of the rod will pass through the fun- 
nel and the loop above it. The loop has previously been 
tied up with a cord, high enough to prevent the rod from 
passing on the outside of it, but not high enough to allow 
the rod to pass through it without taking the tension off 
the cord. The tool is now pulled toward the top of the 
well. The sharp edge of the ring cuts into the wooden 
rod sufficiently to raise the rod with it. The greater the 
strain put on the loop, the more deeply it cuts, and the more 
secure becomes the hold. Iron rods often may be caught by 
allowing the loop to pass below the first joint. By pulling 
the tool up again, the loop catches at the joint. This simple 
tool has saved considerable expense in eliminating the neces- 
sity of pulling the main casings to recover broken or un- 
coupled rods. We have successively raised twelve, 20-ft. rods 
with it—Carl A. Heckmer, Salisbury, Md. 


Tapping a Main.—In case you were tapping the main and 
should insert a corporation cock that was open you could 
not get the machine off the pipe without getting wet. I 
have done that very thing and got a good ducking from it. 
The next time this happened—and it will happen sometimes 
—I simply stripped the machine off the boring bar and 
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then cut off the water at the cock and removed the bar. 
If you be very careful, remove the collar from the top of 
the boring bar of the tapping machine, take the upper 
part of the machine off over the boring bar, then remove 
the lower part of the machine the same way, it will leave 
the cock in the main and the boring bar in the cock.— 
McKean Maffitt, Wilmington, N. C. 


Plugging Small Holes in Wrought Iron Pipe.—Take a 
piece of soft white pine, taper it down to about the size 
of the hole in the pipe. Stick it in the hole and drive it 
in slightly. Draw it out and by examining the end that 
was in the hole you can get the exact shape of the hole. 
Now cut the stick so that it will have a slight taper and 
will be shaped almost like the hole in the pipe. Stick it 
in the hole and drive up rather tight. Be careful that 
you do not crush the stick, just tap it lightly until you have 
the leak stopped. Then carefully cut the stick off about 
% in. from the pipe and go home and to bed. That stick 
will stay there as long as the main does.—McKean Maffitt, 
Wilmington, N. C. 


Red Water Troubles.—On Feb. 15th we appealed to the 
State Board of Health for help. The water was red, not 
only the hot water, but also the cold. The fire hydrants 
ran red—not slightly yellow, but red. Our first problem 
was to find out the nature of the compound in the water 
which was causing this red color. We analyzed the water 
and found it was iron. 

We sent sample after sample to the Department of Chem- 
istry at State College. I want to say here that his depart- 
ment will help any of you who need help. After analyzing 
the water or samples, they reported 100 per cent iron. We 
then took steps to stop the solution of that iron. The first 
thing we did was try to solve it temporarily by sodium car- 
bonate. The results at first were terrible. There was much 
iron held in solution in the mains and in the city reser- 
voir and sending up a neutral water or a slightly alkali 
water precipitated that whole mass all over our system. 
We had trouble getting it out. 

The next problem was to remove the precipitated lime. 
We could not get the uptown department to flush, so we 
took the bull by the horns and went to the City Commis- 
sioners with our problem. They said, “Flush”—and we 
flushed for three weeks. We finally got rid of it and then 
waited three weeks and flushed again. Then we waited 
six weeks and flushed again and we have flushed periodic- 
ally; each time getting a lower colored water, and now 
the water in the town is practically crystal clear. 

We have accomplished this by the addition of only an av- 
erage of % of a grain of lime per gallon. We are floccing 
the water at 5.2 and we have a hydrogen ion concentration 
of 6.8 which is acceptable from the standpoint of corrosion. 
However, that will require alum doses—3'2 or 4 grains of 
alum. We are getting very satisfactory results now.—Mr. 
Hedgepath, Southern Pines, N. C. 


Cleaning Clogged House Connections.—We have been very 
successful in relieving complaints of low pressure or in- 
sufficient supply in house connections, generally due to 
partly clogged piping, with the use of a small portable 
hand-pressure pump. A connection is made by means of a 
hose to the service pipe near the cut-off valve in the cellar 
and water is then pumped into the service pipe. Usually 
only a few quarts of water are necessary to pump the 
pressure up to about three times the pressure in the street 
main before the stoppage or accumulation of sediment will 
give way. It is usually not safe to pump higher, and if 
relief is not secured the service pipe must be dug up and 
replaced in the stopped section. Unless the stoppage is due 
to hardened encrustation, the force pump usually is effective. 
We always cut off the house plumbing so as not to subject 
any of the interior plumbing to the high pressure.—Carl 
A. Heckmer, Salisbury, Md. 


Repairing Small Leaks in Steam Line.—If any of you 
run a steam plant and have a number of small leaks in 
your steam lines that are too small to shut down to repair, 
or are such that one of these patent clamps will not take 
care of, try this. Right at the boiler, in the horizontal pipe 
line, tap a small hole in the steam line. Insert a regular 
drip lubricator. Fill the lubricator with a mixture of cyl- 
inder oil and fine flake graphite. Make the mixture so that 
it will barely feed. Open the lubricator and let the mixture 
feed slowly into the line all the time. Attend this lubri- 


cator as regularly as you attend the lubricator on the main 
pump. In a few days you will fail to see any of those 
small steam leaks. The flake graphite will be carried 
into the crevices by the escaping steam and will effectually 
plug them up. If the graphite goes on over to the pump 
it will act as a better lubricator than the cylinder oil will. 
—McKean Maffitt, Wilmington, N. C. 


Cutting Down Water Hammer.—lIn order to minimize the 
water hammer on our force mains we always close the 
discharge valves on centrifugal pumps slowly before shut- 
ting off the pump. However, when the pump is shut down 
suddenly due to accident, either the electric current failing 
or the power unit breaking down and the operator not hav- 
ing time to close the discharge valve, water hammer may 
cause serious damage. If the check valve holds, the main 
gets the full shock of the suddenly increased pressure, 
which on very long lines may build up to many times the 
normal pressure, and results in blown joints or cracked 
pipe. We are using pressure relief valves at our Burnt 
Mills Pumping Station which has a long force main leading 
from it. These valves are installed in manholes and set 
to open at fifteen pounds above maximum operating pres- 
sure. When water hammer builds the pressure up they 
open and prevent the pressure from going high enough to 
cause damage. We find it very satisfactory. With any 
emergency appliances care must be taken to keep them in 
operating condition. We operate these relief valves once 
each week to prevent them from becoming stuck.—Carl A. 
Heckmer, Salisbury, Md. 


Kinks in Operation of Fire Hydrants.—Two especially 
simple operations are worth mentioning with regard to fire 
hydrant operation. Frequently a hydrant will open with 
difficulty during freezing weather, due to freezing of mois- 
ture in the stuffing box. Since all fire hydrants have a stuf- 
fing box the trouble can occur in any make. This usually 
can be overcome by tapping the operating nut with the hy- 
drant wrench. The jar will free the stem from the packing 
and the hydrant will open with its usual ease. Especial 
care must be taken to see that the drain valve is functioning 
in freezing weather so the barrel will be emptied automatic- 
ally each time the hydrant is used. Occasionally a stone or 
some clay will get into the drain hole and prevent drain- 
age. We clear this kind of trouble by opening the main 
valve of the hydrant one full turn, léaving the nozzle caps 
on tight. As it requires about three full turns open on the 
main valve to completely close the drain valve on most 
makes of fire hydrants, the latter is still partly open on one 
turn. The full pressure of the water in the hydrant gen- 
erally will push out any obstruction in the drain hole and 
the jet effect of the water through the hole will cut away 
the stone or earth which has packed around the outside. 
This simple remedy has eliminated the necessity of digging 
up the hydrant in most cases to correct drainage troubles.— 
Carl A. Heckmer, Salisbury, Md. 


Locating Main Control Valves.—We have adopted the use 
of posts to indicate the location of main line control valves 
along roads in undeveloped sections where there are no 
houses or poles to measure from. A 3-in. pipe, 5 ft. long, 
capped on the upper end, is set in a small concrete base with 
2 ft. bury. The body of the post is painted green and the 
cap light gray. An arrow and the distance to the valve is 
painted on the side of the post facing the valve. These 
valve posts are an advantage when the valve boxes are 
covered with mud or snow. 


Repairing Blown Out Plugs.—Some years ago we had a 
regular siege of blown out plugs. In some few months we 
had five 16-in. plugs to blow out. In every case it meant 
shut down the plant until we could cut off the water. As 
our valves were not in good order at that time there was 
one case where we could not shut off the water tight enough 
to work in the hole. I got a common screw jack and some 
heavy gum packing. I cut a gasket 1 in. wide and the 
diameter of the plug, tied this gasket to the face of the 
plug with cotton string and then inserted the plug in the 
bell using the jack to force it to a seat against the gasket. 
This held the water tight enough for me to yarn and pour 
the joint. The hole was practically dry after I had jacked 
the plug up against the shoulder in the bell. I have used 
this trick. several times and each time it works easier than 
it did the first time—McKean Maffitt, Wilmington, N. C. 
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Remedies for Red Water Troubles.—Dunn had complaints 
from all over the distribution system of red water. When 
I zot down there the trouble had disappeared. The Dunn 
plant is not run by laboratory adjustment, the operator 
simply adjusting his alum and alkali until he gets a floc. 
In looking over the records of the State Laboratory at the 
time of this red water trouble, we found that the water 
at that time had a pH around 5.6 and the same conditions 
that Mr. Hedgepeth just mentioned. Of course, the logical 
treatment was the secondary alkali to bring that pH up to 
neutral. When I went there we found that the pH had 
gone back up to 6.8 and the operator had succeeded in 
getting a floc by using four grains of alum to the gallon 
and then lime with it. This was a new plant and new 
filtered supply. Whenever they had to coagulate the water 
to get a low pH they had red water and as soon as it was 
possible to get a floc with pH up to 6.7 or 6.8 the red water 
disappeared. The recommendation was to put in a second- 
ary alkali feed. However, they did not have that available 
and it was a question of providing equipment for it or using 
a larger amount of lime to keep the pH up and prevent read 
water trouble. 


Another case was at Fayetteville at the old plant before it 
was rebuilt and there were proper facilities for getting 
proper operation there, we knew that lots of water went 
through that was not properly coagulated. In analyzing 
the scale there we found some evidence of aluminum hy- 
drate mixed with it. The red water persisted. I think 
that red water persistency in the mains is due to the fact 
that there is corrosion in the mains and the scale more 
or less adheres to the inside of the pipe and that is gradually 
loosened up and washed out and it takes some period of 
time before you can get rid of it. 


The last case was Asheboro. Asheboro has a brand new 
storage reservoir—a new reservoir with a lot of vegetable 
matter in it. That may have had something to do with the 
water that could be floced at a low pH and similar to the 
colored water in the eastern part of the state. We found in 
Asheboro it was not possible to get the floc unless we used 
alum alone and a pH reaction of 5.6. The remedy there 
was the installation of a secondary dry feed and with this 
provided, the trouble is beginning to clear up. I noticed 
particularly as Asheboro the carbon dioxide is very high— 
about 20-27 p. p. m. and when they brought the pH above 
7.0 it reduced the carbon dioxide down to almost nothing. 


I am very positive that with some of the eastern waters 
where the normal adjustment is below 6.0 pH that there is 
corrosion, in fact they have had some complaints but not 
such serious manifestations of red water as at Southern 
Pines and Asheboro. As a matter of fact I think that some 
superintendents have slightly red water in the mains fre- 
quently and have reached the point where they think there 
is no remedy for it and just have to put up with it and take 
it as a matter of course. I believe that this readjustment 
of the finished water up to a suitable hydrogen ion concen- 
tration value will prevent this corrosion and is an order of 
procedure well established.—G. E. Catlett, Raleigh, N. C. 


Tool for Recovering Well Cylinder.—Another simple tool 
has been used several times for raising pipe out of a well 
when the pipe has been dropped. The farther down the 
end of the pipe, the more the patience required to enter the 











Fig. 2—Tool for Recovering Well Cylinder 


tool, but once entered it will catch hold and bring out 
the pipe. It is made of %-in.x2-in. strap iron in the shape 
shown in Fig. 2. The diagonal measurement “A” must be 
about %-in. longer than the diameter of the pipe to be 
raised. A cable of sufficient strength to raise the lost pipe 
's attached to the tool through a ring on the lower side 


and a strong cord is attached to another hole on the upper 
side. This string serves to hold the tool in a vertical posi- 
tion for entering the pipe. After the tool is properly ent- 
ered, the pull is made with the cable, the string being ai- 
lowed to remain slack. It is of course necessary to have the 
teeth as sharp as possible. The tool becomes wedged across 
the pipe and raises the pipe to the surface. If the water 
in the well does not stand too high or the lost pipe is not 
very far down, light can be reflected into the well and the 
tool easily entered. If this is impossible, the depth of the 
top of the lost pipe must be determined and the tool let 
down beyond this depth. 


We always drill a small role in the inner casing of a well 
about 4 or 5 ft. below the ground surface. This allows 
the water to drain out of the pump in case it is shut down 
during freezing weather and no heat is provided. This 
drain is automatic and wastes very little water while the 
pump is running. This arrangement is a decided advantage 
where pumps are allowed to run all night unattended dur- 
ing freezing weather when the pump may stop and freeze 
up before morning.—Carl A. Heckmer, Salisbury, Md. 


Repairing Cracked Mains.—Some years ago I had a leak 
reported on a 12-in. main. When we opened up on it we 
found that the spigot end of the pipe was cracked. The 
crack ran about 18 in. out of the bell. Rather than cut 
this section I used two clamps made of %-in. by 2-in. flat 
iron. These clamps were made in two sections, one-half 
circle in each section, with 3-in. lugs on the ends and 1-in. 
hole bored in each lug. The whole clamp is made so that 
it is a snug fit with about 2 in. clearance between the lugs 
when it is placed around the main. Use long threaded 
bolts through the holes in the lugs, drawing the clamp fur- 
ther away from the bell tight first, then tighten the next 
clamp. As you start to tighten the clamps, if you will 
take two light round pien hammers and lightly tap the pipe 
just on each side of the crack you stand a better chance of 
getting a good tight joint, as the vibrations of the hammer 
blows cause the ragged edges of the iron to seat together 
more evenly. 


In case the crack happens to be in the body of the pipe 
and not at the end, you can do the same thing. Though 
it is better to start the two end clamps first, working 
gradually toward the center—that is, if it requires more 
than two clamps. The clamps should be spaced about 8 
in. to 12 in. apart, depending upon how bad the crack is. 
If the crack is ragged and uneven there is no chance of 
making a fit. If the crack happens to have been caused by 
a blow from a pick and the pick stuck through the main, 
work the crack up the hole caused by the point of the pick 
and then put a heavy lead gasket over the hole and a 
clamp ‘over the lead gasket and draw the clamp up tight. 
Of course you will get wet and all these cracks will happen 
in the winter time and at night, but then it is easier than 
to cut out a section and costs about one-fifth as much.— 
McKean Maffitt, Wilmington, N. C. 


Reading, Billing and Collecting—We use a postal card 
system and we read and bill every day. We have two meter 
readers that don’t do anything else but read meters and 
re-read and check up and inspect. They read about 200 
meters a day and in the evening they turn in their cards. 
The next morning a girl makes out those bills on a Bur- 
roughs billing machine using postal cards and the bills are 
mailed that afternoon. The bottom of the bill carries the 
notice to bring the bill when paying. If the bill is paid by 
check, there is a notice to detach the stub and forward with 
check. There is also a notice that the bill is now due and 
must be paid within ten days. 

We send out 200 bills each working day of the week. We 
collect about 200 bills each day, so we have a constant 
flow of work. If a person comes in without the bill, we 
make them go to the second floor to get a duplicate. That 
means a person has got to walk up a flight of stairs. Very 
seldom do you find people coming in to pay their bill the 
second time without having the original bill which we sent 
out. 


Recently we had to make some alterations to the first 
floor and we had to move everything to the second floor. 
We have had a lot of complaints about making people walk 
to the second floor to pay their bills—more complaints about 
that than anything we have done in the last nine years. 


Instead of using sheets, we use the card system—6x8 in. 
ledger cards. The bill is made out from the original read- 
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ing of the meter reader. The bill that is prepared is re- 


corded on the ledger cards. 


At the end of ten days when these bills are not paid, the 
young lady takes the routes that were read ten days pre- 
vious and goes through them and makes out a final notice. 
That is made in triplicate. A copy is mailed to the con- 
sumer. The government does not permit you to mail a dun 
on a postal card, so that notice has to go out first class. 
On this notice is the statement which is not exactly a 
threat, but almost so, that if the bill is not paid within 
five days the water service may be discontinued. We don’t 
want to say it will be, because that is a direct threat. We 
allow them 48 hours after that five days, so if they should 
mail a check we will receive it. If a letter does go astray 
and we should turn the water off, we return the fee if the 
postmark is within the limit allowed.—J. E. Gibson, Charles- 
ton, S. C. 


Joint Sleeve.—We installed a line of Universal pipe some 
time ago and the foreman in charge was a little skittish 
about the joints and had them pulled up hard and tight. 
About three years after installation trouble began to develop 
in every cold spell. We found that in taking out a broken 
section we were lucky if we got by without breaking at 
least five spigot ends—thus there was always 25 ft. of pipe 
that was wasted. That being too expensive, I had these 
flanged sleeves made and in case we have a Universal 
joint that leaks we put this around the joint, bolt it tight 
onto a lead gasket, yarn and pour the same as we would 
any other joint, and that is the end of our trouble. About 
a week ago we had a 6 in. B. & S. line to slump off the 
side of a hill and pulled a spigot so far out of the bell that 
you could stick a pencil into the joint. As it was imprac- 
tical to straighten the line up just at that time, we tried 
one of these joint sleeves and it worked so well that for 
the time being we have left the line just as it was.— 
McKean Maffitt, Wilmington, N. C. 


Turning on Water.—Our rule is almost universal that if 
a man is not an owner of the property he must make a 
deposit of at least $5. We pay interest on that deposit. 
We find that if a man moves, he is just as jealous of the $5 
as he can be and he doesn’t move until he comes down and 
gets that $5 back with interest. 

If a meter lays idle for two weeks, we take it out. Of 
course, it costs us something to take a meter out but we 
bring it to the office, put it on the test table and if it tests 
all right, we simply put it back in stock to be used again. 
If for any reason it does not test satisfactorily or the meter 
inspector has reason to believe that the meter should be 
cleaned, the meter is then cleaned and put in good shape. 
We have found there is quite a saving in that because 
it overcomes the trouble of a plumber turning on the water 
and leaving it turned on.—J. E. Gibson, Charleston, S. C. 


Plug for Testing New Mains.—By W. L. Weaklend, Super- 
tendent of Water and Lights. Our city ordinances provide 
that an addition to the city shall be put to grade and have 
water and sewer mains installed before it is accepted by 
the city. We have had two blocks of 6 in. C. I. pipe put in 
to comply with this ordinance in the last few days. 

Property owners pay all expenses for water services from 
the main to the property or house. Extra strong lead pipe 
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Fig. 3—Sketch of Plug 





is laid to the curb stop, which is placed within 1 ft. of the 
side walk, in the parking. 

In putting in the two blocks of the cast iron main we do 
not allow the contractor to cover up bells until the joints 
are tested out for leaks. 

We test out every block and inasmuch as we do not put 
a valve every block we have to use a test plug. Heretofore 
we always had to either put in a plug with lead, the same 
as any other joint, or a plug that was supposed to screw 
out of the joint. 

I very soon saw that this was not very practical so I 
had a clamp made to fit the bell of the pipe. I also had 
two eye bolts made so that you could put the bolt that holds 


the clamps together through the eye bolt when you put : 1¢ 
clamp on the bell. I also had a bar made to go from «xe 
bolt to the other, this bar also had holes in it for the « ye 
bolts to go through. The purpose of this bar is to go acr: ss 
the plug which is put in the ball. I made a gasket out of 
some packing that we use to pack our triplex pumps wi h. 
This gasket is soft and pliable so as to take up the p ts 
and slight raises that may be either on the bell or plug. 

The plug that I use is the style where the head of te 
plug goes in the bell. In installing this test plug you first 
put your clamp around the bell with the eye bolts in plac, 
then you see that the bell is free of dirt or other particl:s 
before putting the gasket into the bell; then place gask t 
and see that the plug is free from frozen dirt, asphaltu 
or tar on the face that goes next to the gasket; then pit 
plug into place against gasket, then put the cross ber 
across the plug with eye bolts; through same put nuts on 
eye bolts and tighten up. 

This plug only takes about 5 minutes to put on and 
from 3 to 5 minutes to take off and saves the inconvenience 
of melting out the old style nlug.—W. L. Weaklend. 


Painting Hydrants.—Hydrants should be painted occa- 
sionally, to protect them and for the sake of appearance. 
We find that once a year is not too often to do so. The 
color scheme is a light gray barrel with a dark green top. 
The light gray barrel shows up very plainly at night. In 
the day time there is also a decided contrast against the 
green hedges and grass parkings which predominate in our 
area. The dark green top makes it easy to spot the hy- 
drant when snow is on the ground and yet the green color 
blends with the landscape and is pleasing to the eye.—Carl 
A. Heckmer, Hyattsville, Md. 


Hydrant Records.—Hydrants are inspected three times 
each year, in early fall, winter and spring. Flushing is done 
in the fall and spring but not in mid-winter because of the 
formation of ice in the streets. A record of the inspection, 
nature and cost of each repair is kept on a card system, 
but for quick reference we have originated an idea which 
has been highly commended by the Fire Underwriters’ engi- 
neers. We use a map, made on a 600 ft. scale, mounted on 
wall board for this system. A push pin shows the location 
of each fire hydrant. The color of this pin denotes the 
condition of the hydrant, blue being used for a hydrant in 
good condition, black for a hydrant which is in need of minor 
repairs, but still operative in case of fire, and red for a 
hydrant which is entirely out of service. We, of course, 
make every effort to keep all blue pins on the map, but a 
red pin is rarely left on the map over night and then the 
local fire department is notified. When a hydrant is re- 
ported out of service, a glance at the map shows whether 
all the hydrants immediately around it are in good condi- 
tion. As many different makes of hydrants were used on 
the several systems acquired by the Sanitary District, it is 
an advantage to know the make of hydrant before sending 
out a repair gang so the proper parts may be carried along. 
By using small round colored dises under the push pin we 
can determine at a glance the make of the hydrant, a differ- 
ent color of disc being used for each make of hydrant. 
Small celluloid flags are used to show the date of the last 
inspection in the various areas. The dates are written on 
the flags in ink and can be easily washed off and corrected 
with each subsequent inspection.—Carl A. Heckmer, Salis- 
bury, Md 


Patching Cuts in Paved Streets.—In patching paved 
streets where there is a dense traffic and it would be incon- 
venient to leave the hole blocked off for some time while 
the concrete set up, I tried the following method: Tamp 
the hole until it is solid as you can make it. Make a 
mixture of concrete the same as usual only not so wet. 
Make it the consistency of stiff putty. Put this in the 
hole and tamp it hard. I mean hard, not just light taps. 
Tamp it until it is almost impossible to make an impression 
on it with the tamping iron. Put your top surface down 
on this tamped concrete. Bricks, sheet asphalt, Hastings 
asphalt blocks, Kentucky Rock Asphalt or any other kind 
of surfacing. Cover the finished surface with about 1 in. 
of loose sand and open it to traffic. Nothing short of a 
10-ton load will affect it. There are about fifty such places 
here in Wilmington. It worked out so well that even on 
those streets where there is very little traffic we do the 
same thing. We never block off a paved street for the 
regulation ten days. Only just so long as it takes us to 
put in the material—McKean Maffitt, Wilmington, N. C. 
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How to Beautify Grounds Surrounding a Water Works 





The following simple landscape principles by Jas. D. 
hse od were abstracted from Municipal News and Water 
Works: 

One thing which has been greatly neglected around water 
works plants is the beautification of the surrounding 
grounds. It is a thought worthy of consideration by public 
officials, or any tax-paying citizen. 


Why Water Works Grounds Should Be Beautiful.—Water 
works grounds should be beautified for psychological rea- 
sons if for no other. Beautiful things or surroundings sug- 
gest purity. 

A water works is only one of the several utilities which 
should be given the beautification treatment such as will 
be outlined in this paper. Electric light plants, gas plants, 
ice plants and sewage disposal plants should be given 
equally as much attention. 


The general opinion is, especially in the smaller towns, 
that to spend money for beautification is a waste of money, 
that the water will not be made any better thereby and 
that the revenue of the plant will not be increased. We 
may have to admit that there is no direct benefit derived 
but there surely is an indirect benefit. A well cared for 
and beautified water works plant is sure to be seen by 
someone and possibly many who in turn will tell others 
and the result will be advertisement for the town. 


It may be that the city officials will say that there are 
no funds for such a purpose, but the real difficulty is with 
such officials that they have not been able to visualize and 
see the beauty in nature. It is wonderful and marvelous 
the progress which has been made in the manufacture and 
development of machinery but such is as of naught com- 
pared with the things of nature. When we see the seed 
planted in mother earth and it bursts forth into a beauti- 
ful flower or shrub then that is something to marvel about. 
When a little landscaping is done we are getting back 
closer to nature and the things that are beautiful. 

Too often we find that a water works plant, especially 
those owned by a municipality, it is the business of every- 
body, hence nobody’s business. The writer has observed 
generally, that privately owned plants are given more at- 
tention along beautification lines than are muncipal plants. 


Chief Operator Not to Blame.—The chief operator of a 
plant cannot always be blamed for lack of attention along 
beautification lines and is ofttimes not recognized in his 
effort to accomplish something. When he applies for finan- 
cial assistance the city council or authorities do not appre- 
ciate the value and necessity of such expenditure and he 
is turned down in his request. This disgusts the operator, 
he resigns and then is probably replaced by an incompetent 
man who will not worry them and who can be employed 
at a modest salary. 

One who expects to accomplish something must realize 
that the road is not always smooth. He must have that 
sticktoitiveness and educate the public and more particu- 
larly the city authorities with whom he has to deal. He 
can do this by keeping his plant clean and on a small 
scale begin to beautify the grounds. He can get some of 
the citizens to visit the plant and appreciate what is being 
done and from then on enthusiasm and interest will grow 
and out of town friends will be invited to visit the plant. 


Beautification a Separate Problem for Each Plant.—The 
landscape development is a distinct problem for each in- 
dividual plant. The ideal way to proceed would be to em- 
ploy a landscape architect to prepare plans and make sug- 
gestions for the improvement. This, of course, would re- 
quire an outlay of cash and this, as has been pointed out, is 
very difficult to secure. 

Also, as has been said, the work can be begun in a small 
way. It is not necessary that the entire work be done or 
anything elaborate be accomplished immediately. If you 
will stop for a moment and think what small job it would 
be to smooth off the rough places or slopes and sow some 
grass seed, or in southern sections, spot a few pieces of 
bermuda grass, you would not be long in starting a beauti- 
fication program around your plant. Water is very neces- 
sary in an undertaking of this kind, but the subject we are 
dealing with being water works would indicate that water 
was no object. 


General Plan of Development.—It is well for the operator 
who determines to accomplish something along this line to 
have in mind the following principles which will be outlined, 
and to prepare in his own way a general plan for the 
development which he can execute from time to time and 
gradually expand. 


The operator should make a rough map showing the 
relative locations of the various features on the ground. 
He should secure sufficient information in regard to the 
levels to properly drain the grounds and, on this plan sketch 
out the various features to be added with their ultimate 
position. He should give general consideration to the grad- 
ing, driveway, walks, shrubbery, planting, and om more 
elaborate plans, he would probably go into the matter of 
flower beds, garden furniture, seats and other features. 


Driveways and Walks.—In laying out the genera) plan 
one of the first questions will be the driveway, provided 
the grounds are so situated as to require a driveway. The 
purpose of the driveway is ingress and egress. It should 
serve its purpose quickly and be as direct as possible; it 
is not in itself an ornament but is a utility. On large 
grounds, it may be one of the functions of the driveway 
to permit passage through the grounds for the purpose of 
viewing other features more distant. In such case it may 
be expanded over greater areas. 


The width should be ample, but not excessive. The direc- 
tions should always be simple and apparently direct. Unnec- 
essary curves and turns are only awkward, not beautiful. 
The driveway should be located so as not to cut up lawn 
spaces unnecessarily but should be fitted to the topography 
and gracefully curve around the existing natural features. 
If there are no existing natural features, it may be neces- 
sary to design a planting of trees or shrubbery to give 
reason for the desired changes in direction . It is not proper 
to use a small flower bed, or a small architectural object, 
or other such things as they are too trival. The driveway 
should be from 9 to 10 ft. wide for a single drive, and 
from 16 to 18 ft. wide for a pass drive. A 12-ft. drive 
should never be used. It is too narrow for two vehicles 
to pass and unnecessarily wide for one. There is no beauty 
in paving surfaces; lawns are to be more desired than the 
barren driveway. 


It will probably be unnecessary to speak of drainage, 
materials for construction and construction features such 
as excessive grades, etc., but they should be considered, of 
course, in a practical manner. 


Walks and paths are designed and built on the same 
determining principles as driveways; there should be some 
reason for their being, as for instance, to lead to a gate, 
a door, a seat, or some other feature. The construction is 
also similar to driveways. On steep grades, steps can be 
worked in to advantage; also an opportunity to show origi- 
nality on the design of butresses, walls, etc., is here given. 
Where a path is seldom used or where a solid walk threat- 
ens to cut through a lawn, stepping stones are desirable, 
set in so the lawn mower will pass over them. 


Use of Shrubbery Beds.—Shrubbery beds are used to 
screen off undesirable views and angle points, border divi- 
sion features and for foliage effects, ete. Shrubbery beds 
should be shaped to conform to the purpose and location of 
the bed. The ground plan of the planting should show 
prominent points and deep bays. The extent of a particular 
section may be apparently increased by the appearance of 
distance made by a plantation bay. In planting, strive to 
get simple, broad effects instead of startling, unusual ones. 
It is better to secure more restful and peaceful results and 
impressions than unnatural effects. 


Plan to plant in groups and masses rather than in spot- 
ting the lawn with individual shrubs. A lawn in which the 
shrubbery is spotted in individual specimens seems to be 
much smaller than the actual dimensions, while a lawn 
with an open center and the shrubbery grouped on the bor- 
der will have just the opposite effect, and will give the 
effect of spaciousness. A single row of trees or shrubs for 
a screen is not so good as a broad mass planting. In plant- 
ing a group do not arrange the plants in rows or tiers. It 
is a good plan to observe how Nature masses the shrubs 
by intermingling the various trees and shrubs. This does 
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not mean that the plants should be shuffled and placed in 
a haphazard fashion. Observe the natural groups and you 
will find character and pleasing effects. Nature enables 
sturdy plants and trees to stand out above the remainder. 
In planting in groups, individual plants scattered through- 
out the groups and separated from one another does not 
give a natural effect. There should be several of each kind 
of plants in a group and the groups should be blended into 
other groups. 


Balance in Symmetry.—The human eye naturally seeks 
balance in symmetry. In Nature the idea of balance about 
some common center is evident. Do not take this suggestion 
too literally and duplicate individual shrubs about a com- 
mon axis, but use shrubs of similar habits and similar posi- 
tions, although not necessarily identical positions. It is 
not necessary that expensive nursery grown shrubbery be 
used. It is, of course, more desirable and convenient, if 
nursery stock could be secured, but very often it is possible 
to secure native shrubbery from the adjoining woods which, 
when properly transplanted and cared for, will respond and 
create some wonderful effects. 

Since landscaping is more or less a sideline of mine, I will 
let you in on some of the secrets of the business. For 
instance, you are probably all familiar with the so-called 
buck bush which grows promiscuously in the woods. It is 
a very simple matter to transplant these successfully with 
practically no cost. However, when a landscape architect 
handles the buck bush for the client the name is changed 
to symphorycorpusresmorus and the cost of the plant is 
from 10 to 25 ct. each. 

The introduction of some pointed pyramidal shrubs or 
trees, such as lombardy poplars, at salient points gives 
character and adds interest to an otherwise monotonous 
planting. Trees should be placed at desirable points for 
shade and to form vistas. Good judgment should be used 
in the planting of trees so that, as they grow, they will 
not interfere with the operation of the water works plant. 


The Importance of the Lawn.—There is no feature of 
landscape planting which is more important to the success- 
ful beautification of property than a beautiful lawn. Its 
importance is seldom appreciated and too often the lawn is 


not properly considered. It is the foundation and back 
ground upon which the various features are placed to for: 
the picture. It harmonizes and ties the various feature 
together with pleasing contracts. A good lawn is simila 
to a well dressed person; it is not conspicuous unless defi 
cient. Brown or unburnt spots or weedy patches attrac 
attention to the lawn and minimize the effect of all othe 
features. The lawn will respond readily to treatment an: 
attention. 

Too often a lawn is expected to grow on excavated cla; 
and shale or on a thin layer of soil covering piles of rock 
and building debris. A properly prepared loam bed wil 
repay many times the extra trouble necessary, when the 
drought comes late in the summer. The grading of the 
lawn, apparently is a very simple matter, but is very im- 
portant to the final appearance. 


The topography should be carefully studied and a con- 
tour of the lawn should form an integral part of the land- 
scape. It should blend from one elevation to another with- 
out abrupt change. A perfectly level piece of lawn with 
informal and irregular surroundings is entirely out of place. 
Long, flowing, sloping lines should be maintained. This will 
also enable the lawn mower to be more easily operated and 
the lawn to be kept in better condition. 


Location of Flower Beds.—It is poor practice to put flower 
beds or rose beds in a lawn in every conspicuous place. 
They should be placed along the edges of the shrubbery 
border in convenient protecting bays. The shrubbery forms 
a good background and a frame for the blooms, and the 
maintenance of the grass edges around the flower beds is 
reduced to a minimum. 


Roses are beautiful when in bloom, but in other seasons 
they are an unsightly group of briers. The best place for 
roses is a separate area grouped in a rose garden, or along 
fence or trellis. Roses will do better when protected from 
strong winds than when set in an open lawn. 


For the extensive and elaborate grounds other features 
may be worked into advantage. Seats conveniently placed 
are very interesting; pergolas, monuments and statuary all 
have their place and can be worked in from time to time. 
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are Servicised sewers 
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ats the difference’ 


HESE are the differences in favor of the use of Servicised 
Premoulded Sewer Pipe Belt: 


Tighter and more flexible joints, 

More resistance to root growth and back-fill, 
Every joint a good joint, 

Easily made up in wet ditches. 


Lower arrow points ‘to 


Sewer Pipe comes to you perfect. If it breaks after installa- Servicised Belt Packing 


‘ . ‘4 - oie ©. 6 placed in bottom of bell. 
tion, the cause probably is “too-rigid” joints. If root growths Spigot of next pipe ts 
choke the sewer and make trouble, it is due to porous or imper- a eecae an ae 


fect joints. arrow. 
fi ic] - = Re Waterproof Concrete 
With Servicised Premoulded Wedge-Shape Belt you get flexi Weterprost | Concests 


bility, tight joints, no penetration by roots and resistance to with | Servicised _Fi- 
4 . brated Asphalt Pre- 

chemical action. formed Liners, 

grooved to key 





Then, most important of all—slash the costs of Sewer Pipe 
Joints made up in wet trenches by using Servicised Premoulded 
Belt. The only method by which first class joints can always be 
made with much water in the ditch. 


Engineers and Contractors—send for a free sample of Servicised 
Premoulded Belt Packing. The superiority will be apparent and 
the cost is astonishingly low. 





CORPORATION 


Factory: 6051 West 65th Street 
General Offices: 53 West Jackson Boulevard ILLINOIS 








into the concrete. 
Resist water pres- 
sure and easy to 
lay. 


CHICAGO 
© 


Manufacturers of Expansion Joints for Highways, Alleys, Curbs, Sidewalks; Asphalt Planking, Rail Insu- 
lation, Crossing Planks, Waterproofing and other Fibrated Asphalt Construction Materials 


When writing to advertisers please mention WATER WorKS AND SEWERAGE—Thank you. 5 
























The Most Pumping Value 
per 









Combination Priced 
Centrifugal Pumping Units 


are standard Allis-Chalmers Centrifugal Pumps driven 
by standard Allis-Chalmers Induction Motors mounted 
on stock sizes of base plates. They are the most pumping 
value per dollar because of, First —Undivided Responsibility, 
the complete unit built by one manufacturer with both 
pump and motor selected to make the most economical 
unit; Second — No expense charged for special drawings or 
pattern changes; Third — All parts including base plates 
taken from stock; Fourth — only one profit on pump and 
drive; Fifth — Only one selling expense on the unit as a 
whole. In other words combination priced units allow 
us to pass on manufacturing and selling economies 
to the purchaser. We would like to quote you on 
these units for your pumping requirements. 


i a. 
Write for éRC > Bulletin 1632-J 
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ALLIS-CHALMER 


MILWAUKEE, WIS. U.S.A. 
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In the modern foundry, 
cast iron specimen bars 
26”x 2”x 1” are tested 
from each run of metal. 
The bars when placed 
flatwise upon supports 
24 inches apart must 
sustain a load of 2000 
pounds at the center and 
show a deflection of not 
less than .30 inches be- 
fore breaking. 




















The “*Q-check’’symbol shown above has been adopted as the trade mark 
of The Cast Iron Pitre Research Association. Insist on this ‘*Q-check’” 
morh when specifying cast iron pipe for gas, water, sewer, or indus- 
trial sorvice. 

Hor complete information write to The Cast Iron Pipe Research 
Acsociation, Thomas F. Wolfe, Research Engineer, Peoples Gas 
Building, Chicago. 














io the evolution of cast iron pipe manufacture from 
an ancient craft to a modern industry, skilled handi- 
work remains important. Despite the labor-saving de- 
vices in use today, the human equation has not been sup- 
planted by machines to the same extent as in many indus- 
tries. The cores of cast iron pipe are accurately formed 
by hand. The pouring of the pipe is hand-controlled. 
The cleaning, the finishing and inspecting are all hand 
work. In fact, it is the skill of human hands supplement- 
ing the efficiency of modern machinery that accounts for 
the uniform quality of modern cast iron pipe. 
7 7 7 


The Cast Iron Pipe Research Association is a service organization of 
leading pipe founders, formed to promote the scientific improvement and 
proper use of Cast Iron Pipe. Pipe bearing the Association “Q-check” 
mark may be obtained from the following: Alabama Pipe Company, 
Anniston, Ala.; American Cast Iron Pipe Co., Birmingham, Ala.; James 
B. Clow & Sons, 219 N. Talman Ave., Chicago, IIl.; Donaldson Iron 
Company, Emaus, Pa.; Glamorgan Pipe and Foundry Co., Lynchburg, 
Va. ; Lynchburg Foundry Company, Lynchburg, Va.; National Cast Iron 
Pipe Company, Birmingham, Ala.; United States Pipe & Foundry Com- 
pany, Burlington, N. J.; Warren Foundry and Pipe Company, 11 Broad- 
way, New York City. Copyright 1929, by C. I. P. R. Ass’n. 


CAST TRON PIPE 


Please mention WATER WorKsS AND SEWERAGE—it helps. 


7 













aking Sewer Pipe | 


a 
Tagg ae & 
a : ‘4, 
0 da ‘ j } 
—onere i { i 


itronger 









Patented 
and Patents Pending 














Y a single stroke sanitary engineers can now add 82% 
to the certainty of a safe, strong sewer system by speci- 


fying that the line be laid on Ric-wil Cradle Base Threeedge bearing test of 15 in. sewer 
» : pipe on Ric-wiL Cradle Base. 















Drain—especially on jobs requiring cradle anyway—where 
normal risk of breakdown is greatest. 

























Authoritative evidence of the strength of the Ric-wiL 
method of laying sewers is shown by tests made by the 
Pittsburgh Testing Laboratories. Some of these tests are 
illustrated at the right. The results showed that sewer pipe 
on Ric-wiL Cradle Base was increased in strength 83% for 
15-in. pipe, 81% for 12-in. pipe and 82% for 8-in. pipe, 


making an average of 82%. Sand-bor test of 15 in. sewer pipe on 
; ‘ ‘ Ric-wiL Cradle Base. 














Besides additional strength and tremendous reduction in the 
possibility of sewer failure, Ric-wiL Cradle Base is much 
easier to handle than field built cradles; installs with ma- 
chine-like rapidity; grades, aligns and centers the sewer 
pipe automatically; and provides under drainage that keeps 
the sewer pipe high and dry for easy working. 





“The Modern Sewer Cradle.” a new folder compiled by Ric-wil. 
engineers, tells the Ric-wil) Cradle Base story, gives complete 








specifications and detailed reports of strength tests. Sent on Test of two sections of sewer pipe 
o st. The c is f ‘ . enience jointed with Ric-wiL compound, on 
request. he coupon is for your convenience. Ric-wil, Credle Base. 


The Ric-wiL Company 





sseacersensassnnesarasnasasanensases sanaee 7 
# 
1558 Union Trust Bidg., Cleveland, Ohio S whe Ric-wil, Company 
New York Boston Baltimore Atlanta Chicago : Union Trust Bldg., Cleveland, O. : 
7. 5 
s Send Complete Story on Ric-wiL Cradle Base : 
» 
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. 
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CRADLE BASE DRAIN... | 
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Byron Jackson Multiplex Pumps 
are shown delivering water direct 
from bored wells into city mains. 
Ordinarily deepwell turbines are 
installed to raise the water from 
the wells and disgharge into a mul- 
tiplex pump for the necessary 
pressure boost into the mains. ‘In 
the j which these pumps 


SINCE 1872 








are installed the water table re- 
mains practically constant and 
there is no danger of the water 
falling below the suction reach of 
the pump or rising up and flooding 
the pit. Wherever such water con- 
ditions prevail, Multiplex or Type 
“‘S’’ Centrifugal Pumps in the pit 
make an excellent installation. 





BYRON JACKSON CO. sas / 


Factories: BERKELEY, Los Angeles, Visalia, Calif. . 
Branches: NEW YORK and CHICAGO os ie 
San Francisco, Portiand, Salt Lako, Tulsa, Dallas, Pheenix - 


BYRON JACKSO ] 


CENTRIFUGAL PUMPS FOR EVERY SERVICE| 
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Rice Leaders 


of fe Toro 
Alssociation 


H] Represents High Standing in |) = 
(WE GL NAME-PRopucT-Poticy { @) 
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Character Protects Quality 


Your best warrant of the Quality of ANY merchandise is the char- 
acter of those who make it. 

Take Michelangelo for example: If a statue or painting failed to 
meet his exacting standard of quality, he abandoned the work or 
destroyed it. 

Thus men of integrity always protect the quality of their products. 
In the manufacture of “DARLING” Gate Valves and Fire Hydrants, 
this especially holds true. 

For here, in our modern factory, there are men of character in every 
department—men who protect YOU, and protect Us, by seeing that 


high standards of quality are faithfully maintained. 
Because of this, and because of tte DARLING VALVE 


& MFG. COMPANY ’S long-established reputation, we 

are “by invitation” members of the Rice Leaders of the 

World Association. No more conclusive evidence could 

be offered that a manufacturer combines high grade 
materials with fine workmanship and straight- 
forward dealings. 


Darling Valve & Mfg. Company 
Williamsport, Pa. 


NEW YORK CHICAGO HOUSTON 
> OKLAHOMA CITY 


GATE VALVES 
























































When writing to advertisers please mention WATER WorRKS AND SEWERAGE—Thank you. 
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BUILDING 


FOR A GREATER 


SEE US AT THE 
ROAD SHOW — SPACE 214 





Power shovels, clamshells, cranes, drag- 
lines, dragshovels— 1/, to 16 yard ca- 
pacity —electric, steam, gasoline, Die- 
sel, gas + air, Diesel + air. 
Dipper, hydraulic and placer mining 
dredges. Tower-excavators and 
Railway cranes. 


A-7-12-29 WWS 


(BUCYRUS) 





ERIE , 


TOMORROW 


Up goes your dipper—steadily, surely, relentlessly 
forcing its way through solid earth that breaks 
and crumbles, rolls and tumbles — while spectators 


gather, fascinated and awed. 


In a thousand and one places, in many lands, the 
constructors of today are digging — building for a 
greater tomorrow! And depending on Bucyrus-Erie 


shovels for unfailing performance. 


World leadership of this half-century old organization 
is based, first of all, on a true knowledge of the 
equipment needs for each and every excavating job. 
Knowing these needs, Bucyrus-Erie has developed 
each machine to do the special work it is built 
for — maintaining in each the proper distribution of 
weight, the correct application of power, and the 
true relationship of every part that must exist for 


dependable, low-cost operation and long service. 


Small shovels, large shovels — any type for any 
job — Bucyrus-Erie builds them all. And follows 


each sale with world-wide service! 


Tell us about your job—and let our 
engineers make recommendations. 


BUCYRUS-ERIE COMPANY 


Plants: South Milwaukee, Wis., Erie, Pa., Evansville, Ind. General Offices: South Milwaukee, Wis. 
Branch Offices: Boston, New York, Philadelphia, Atlanta, birmingham, Pittsburgh, Buffalo, Detroit, 
Chicago, St. Louis, Dallas, San Francisco. 

Representatives thtoughout the U. S. A. Offices or distributors in all principal countries. 


Please mention WATER Works AND SEWERAGE—it helps. 11 















































\ St. Paul, Minn. 
\ Municipal 
Airport 

J. W. Kelsey, 


Engineer 











Runways of new St.Paul Ai rportare 
built with Stanolind Paving Asphalt 


The new Municipal Airport at St. Paul, Minnesota, 
will be, when completed, one of the finest of its kind 
in the country, having a hydroplane bay as well as a 
landing field. 

In the building of the runways, Stanolind Paving 
Asphalt was used. The construction consisted of 2 inches 
of Hot Mix Asphaltic Concrete on Penetration Mac- 
adam or Black Base. 








This is the highest type of runway paving 
STANDARD OIL COMPANY 


910 South Michigan Ave. ( Indiana) CHICAGO, ILLINOIS 


sommes 

















O. 


12 When writing to advertisers please mention WATER WorKS AND SEWERAGE—Thank you. 








Dragline 








OEHRING experience, Koehring Heavy Duty construction, 
are two of the greatest profit factors you can put on the job! 





Koehring equipment is sold through organizations that are serv- 
ice as well as sales organizations! 


Again we say ““Know the Koehring!’’ 
Write for Bulletin No. 9 on any of the machines interested in. 





Heavy Duty 
Construction 





A4710-I 


KOEHRING COMPANY Wwetenas 
WISCONSIN 
PAVERS, MIXERS — GASOLINE SHOVELS, PULL SHOVELS, CRANES AND DRAGLINES 
Sales Offices and Service Warehouses in all principal cities 
Foreign Department, Room 579, 50 Church Street, New York City 
Division of National Equipment Corporation 
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Sharpen Your Pencil and Reach for 


This 
Handy 
Handbook 








When you get a chance to estimate on one 
of those jobs you feel you’ve just got to get 
—you'll find a world of comfort in turning to 
H. P. Gillette’s “Handbook of Construction 
Cost.” Solid facts, complete reliable data 
right at hand! That’s what gives a man the 
confidence to produce a “sure fire” estimate. 


A big job may break tomorrow or a month 
from now. Meanwhile you can borrow this 
book, skim its pages and get a glimpse of all 
the help it contains, Tables of condensed data 
that save hours of figuring, descriptions of 
comparative costs by alternative methods, 
warnings of errors made by others where cer- 
tain loss awaits the man who repeats a na- 
tural mistake! You'll find this “Handbook” a 
safeguard for your profits on the general run 
of jobs and an inspiration in taking on a spe- 
cial job of an unfamiliar kind. 


We'd like you to go through this book on 
our recommendation. May we send it, post- 
paid, for ten days, within which you will re- 
turn it or decide to keep it? Send the coupon. 


Gillette Publishing Company 


Technical Publishers 
221 E. 20th St., Chicago, Il. 


Halbert P. Gillette’s 


Handbook of 


Construction Cost | — 





HANDBOOK 
OF 


CONSTRUCTION 
COST 


GILLETTE 





See the Range of Work on Which 
Data Are Given 


Engineering Economics—Prices and Wages— 
Hauling — Excavation Economics — Concrete 
Construction—Dams, Reservoirs and Stand- 
pipes—Water Works—Water Treatment Plants 
—Irrigation—Land Drainage—Sewer—Sew- 
age Treatment—Garbage Disposal — Street 
Sprinkling, Cleaning and Snow Removal— 
Roads and Pavements—Highway Bridges and 
Culverts—Railway Bridges—Steam Railways 
—Small Tunnels—Large Tunnels—Bank and 
Shore Protection— Docks and Wharves — 
Building Construction—Engineering, Survey- 
ing and Overhead Costs—Miscellaneous Costs. 


Flexibly Bound, Illustrated, and Contains 1734 
pages, 414”x7”. Price $6. 








Gillette Publishing Company 
221 E. 20th St., Chicago, III. 


profitable use. 


Name 


Please send me postpaid for free examination the ‘‘Handbook 
of Construction.”” In 10 days I agree to return the book or 
remit $6 in full payment «nd keep the book for my further 








Address 








City and State 
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The Link-Belt Mechanical Aerator 
for Activated Sludge Plants 
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LINK-BELT 
MECHANICAL 
AERATOR 
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MPARTS the spiral motion to 

the sewage shown on the sche- 
matic drawing above. With a 6 
hour detention period, the B.O.D. 
of average domestic sewage is re- 
duced approximately 90%. The 
power consumption per 1 M.G. is 
about 15 K.W. 


Link-Belt collectors in final settling 
tanks are ideal for removing the 


settled sludge. Their speed is low, 
their action positive and the sludge 
is brought to the hopper in the 
shortest possible time. 


Information on Link-Belt sewage 
treatment plant equipment — the 
Tark fine screen, the Brunotte 
coarse screen, sludge collectors and 
mechanical aerators sent on re- 
quest. 


LINK-BELT COMPANY 


PHILADELPHIA, 2045 W. Hunting Park Ave. 


LINK-BELT 


SEWAGE TREATMENT PLANT EQU IPMENT 


Yes—we would like you to mention WATER WoRKS AND SEWERAGE. 


CHICAGO, 300 W. Pershing Road 


3703 
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150 Miles of Water Mains 








oe 

J * w oe 

ointed with LEADITE : 

i 

Washington Suburban Sanitary District, various sizes, and for various pressures) £ 

Hyattsville, Md.—of which Mr. R. B. laid under all conditions —LEADITE not * 

Morse is the Chief engineer, have laid more only makes extremely tight joints, but % 

than 150 miles of cast iron water mains withstands vibrations,—does not corrode 4 

with LEADITE joints—sizes up to and in- or rust,—resists electrolysis, ates " 

cluding 24°—pressures up to 150 pounds caulking,—and reduces the cost of dig- ; 
per square inch. They use LEADITE ex- ging bell holes. In addition, the use of 
clusively for jointing their water mains— LI-ADITE “speeds up completion of the 
with excellent results. job, thus saving large sums in interest 

Many years’ experience has proven that charges, and making the water line a rev- Pa 

on thousands of miles of water mains (of enue producer in a shorter time.” : 


The pioneer self-caulking material for c. i. pipe. 
Tested and used for over 30 years. 
Saves at least 75% 


a) 
a THE LEADITE COMPANY 
Land Title Building - - - Philadelphia, Pa. 
qi 100 LBS. 
eee 
CEMEN 
— 


MANUFACTURE 


ITH LEADIT ann 
PHILADE MILADELED = 





16 Yes—we would like you to mention WATER WoRKS AND SEWERAGE. 




















GOLDEN-ANDERSON 


Automatic “Cushioned” Controlling Altitude Valves 





GOLDEN-ANDERSON Cushion All Water Surges GOLDEN-ANDERSON 
Patent Automatic Cushioned Automatically maintains a constant Patent Cushioned Water 
Controlling Float Valves stage of water in reservoirs, tanks and Relief Valves 





















































standpipes. They do away with the an- 
noyances of Freezing Valves and Float 
fixtures inside of the Tanks or Floats 
and Fixtures outside of Tanks. ‘‘Three 
Ways of Closing These Valves.’’ 
1st—Automatically, by water. 
2nd—By electricity, if desired. 
38rd—By Hand. 
May also be arranged to automatically 
close when a break occurs in the niains. 
When necessary they may be so con- 
nected as to ‘‘work both ways’’ on a 
single line of pipe. 
The double cushion effect of air and 
water eliminates water hammer. 
There are no dangerous surges to burst 
water mains. Write for details. 


Adapted to 
automatically 
maintain a 
uniform wa - 
ter level in 
feed - water 
heaters, 
tanks, reser- 
voirs, and 
pans. Very 
sensitive. 

Operating on 
%-in. to %- 
in. variation. 
No exhaust 










1Auto- 
matically 
relieve ex- 
cess pres- 
sure. 


2. Prevent 
stress, 
strain and 
bursting of 
mains. 





3. Correct 
mechanical 





or expensive a REMEMBER S é construc- 

water waste. Valves cushioned at all times “Made with stop starter at- tion. 

Can be fur- by air and water. No water tachment for _ centrifugal & Sestas a ae 
nished for hot or cold initial hammer or bursting mains. pumps.” . ti <i on and water 
water supply. Reliable and . 

: in a - wnieniiel b4 5. No metal-to-metal seats. 

— under varying Golden-Anderson Valve Specialty Co. No hammering or shocks. 

- ‘ i 6. Angle and globe pattern. 
Sizes Y% in. to 24 in. 1385 Fulton Bldg., Pittsburgh, Pa. Sizes 3 to 24-in. 










GOLDEN-ANDERSON 


Pat. Automatic Cushioned 
Water Pressure Regulating 
Valves 


1. Maintain a constant re- 

duced pressure regardless 
of fluctuations on high @ : 
pressure side.  -——_— 

Perfectly Cushioned by 
water and air. No metal- 
to metal seats. 

3. The best valve made for }- 
maintaining a constant low 
pressure where consump- 
tion is continuous. 

4. Operates quickly or slowly sha 
as required—No attention VALVE 
necessary. OT rspurce. PP 

. Positively no hammering 
or sticking. Sizes to 24 
n. 


GOLDEN-ANDERSON 


Pat. Automatic Cushioned 
Water Float Valves 


GOLDEN-ANDERSON 


Pat. Automatic Double Cushioned 
Check Valves 

































1. Especially 
adapted for 
Water Service. 
For High or 
Low Pressure. 
Thoroughly 
Cushioned. No Slowly. 
Chattering, 3 Floats Swivel to 
Hammering, any Angle— 
or Sticking. Most  Satisfac- 
Globe or An- tory Float 
gle Patterns up Valves known. 
to 24 in. 4. No Metal - to- 
Especially Metal Seats— 
adapted for No Water Ham- 
hydraulic ele- mer or Shock. 
vator service. . Cushioned by 
Air and Water. 














1. Automatically Maintain Uniform Water Levels 
in Tanks, Standpipe, etc. 
. Instantly Ad- 
justed to Oper- 
ate Quickly or 


to 


to 
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Sizes %” 
to 24”, 





STEWART SEWER 
CLEANING MACHINE 


Water Cleaning System, if you wish it, 


| ‘THOUSAND 


WE WILL PAY FREIGHT AND CHARGE TO BILL. , \V HATEVER your 
meter testing requirements are, 


Ford Testers handle the work 






We Ship Rods for Trial—who else will do this? 






We also make a Rod that will float. Also Rods with wheels economically and conveniently. f 
for conduit work. 7 ‘ { 
Standard testers take one, “~ 
three, four or five meters at a 
time. We have built special test- tof 
. : p i ~ A few Satisfied users of 
Slip together sideways ers for six, eight, ten and twelve : - 
_-~ at angle aa meters in a series. Each meter is Ford Series Testers 
} clamped in separately. Units can Chicago W ater Department, 
be ncypnee ina few seconds for —Four 5S-unit and one 1- 
% i unit tester. 


or 1” meters, and with 


\/ ” Philadelphia Water Dept. 
aud clamp will take a3 ? —Four 12-unit, two 10 unit 








79 
E Y, and z” meters. and one 8-unit tester. 
=e Indianapolis Water Co. 
Ford Calibrated Tanks are pane: wry aie Ryton 
accurate, conven- Federal Water Service Corp. 
ient and moderate —Eight S-unit, one 4-unit 


. 1 * : and two 1-unit. 
SEWER RODS e { an cost. Community Water Ser. Co. 
AND CONDUIT ; —Two 5-unit, and two 1- 
‘ > - unit testers. 
Cincinnati Water Dept. 
—One 4-unit tester. 
Youngstown, O. Water Dept. 
—Two 5-unit testers. 
University of Delaware 
—One 5-unit tester. 


W. H. STEWART WATER METER SETTING & TESTING EQUIPMENT 


1614 Locust Street e ‘ ° ° ° e ST. LOUIS, MO. Che 


No Deep Shoulder Cut for Couplings. Rods retain full size 
and strength. 


Investigate our JUMBO ROD 








129 George Street. ° ° ° ° - BOSTON, MASS. 
Box 581 ° ° ° ° . . ° "JACKSONVILLE, FLA. 


CANADA FACTORY, WALKERVILLE, ONT. 
Therefore No Duty for Purchaser to Pay 


PACIFIC COAST DELIVERIES MADE FROM SAN FRANCISCO 
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SERVICE EXCHAN GE 


Manufacturers or Distributors 

















Editor’s Note.—From time to time 
we receive letters from distributors 
wishing to be put in touch with manu- 
facturers of certain lines of equipment, 
or from manufacturers seeking repre- 
sentatives for their products. Items of 
this kind will be published and names 
and addesses furnished interested per- 
sons upon request. 





New Lines Wanted 
Equipment distributor in Pacific 
Northwest desires line of road building 
equipment, structural building equip- 
ment, dump bodies and truck hoists. 





Distributors of contractors’ and build- 
ers’ machinery and equipment are seek- 
ing line of road forms, road finishers, 
batcher plants, clamshell buckets and 
drag line buckets, for northern Cali- 
fornia terirtory. Now stocking equip- 
ment for several well known machinery 
manufacturers. 





Manufacturers’ agents representing 
well known lines of water works equip- 
ment desire to secure line of pipe push- 
ers and other similar equipment for 
California and western Nevada terri- 
tory. 





Road machinery distributor would like 
to secure exclusive sales rights for 
state of Mississippi for line of auto- 
matic or self-loading wheeled scraper. 





A Michigan distributor, with many 
years’ experience, representing at this 
time prominent manufacturers of pump- 
ing machinery, offers the services of 
an established representative to manu- 
facturers needing increased facilities 
in this region. 





Manufacturers’ representatives _lo- 
cated in New York would like to add 
line of heavy contractors’ equipment of 
established reputation, other than the 
lines now handled by them. They would 
like exclusive sales rights for such 
equipment. 





Canadian distributor of equipment 
for water softening, filtration, sewage 
purification and pumping is interested 
in securing exclusive sales rights for 
k.ndred equipment in the Dominion. 





Equipment distributor located in 
Michigan desires to add two or three 
good lines to serve territory in south- 
eastern part of state. 





Wanted for Buffalo, Niagara Frontier 
and Western New York territory a good 
power and heating boiler account. 


24 


Distributor of building specialties 
covering a territory of 100 mile radius 
from Chicago is equipped to represent 
additional lines. 





Machinery distributor established in 
Porto Rico and Santo Domingo would 
be pleased to make arrangements to 
take on new lines in these territories. 





Machinery company in the east is 
interested in representing established 
lines of road machinery, with the ex- 
ception of graders. 





Distributor thoroughly familiar with 
bituminous materials and equipment 
for handling, wishes to add to present 
lines. Covers Wisconsin and Illinois 
territory. ils 


— 


Representatives Wanted 
Manufacturer of truck, adapted to 
many uses, has attractive territory open 
in Missouri, Kentucky, Kansas, Ne- 
braska and several southern states. 








Manufacturer of hoisting machinery 
and air compressors has open territory 
in New York and New England states 
for aggressive distributor. 





Manufacturer of excavating equip- 
ment desires to build up distribution 
organization throughout the country. 





Manufacturer of non-clogging sew- 
age pumps, both horizontal and vertical, 
as well as water works pumps suitable 
for municipalities of 50,000 or 60,000 
people, is interested in securing addi- 
tional sales representation. 





Manufacturer of two-cycle oil and gas 
engines, in sizes from 30 to 125 hp., 
adaptable for water works and many 
industrial purposes, wishes to establish 
points of distribution throughout the 
country. 





Well established manufacturers’ rep- 
resentatives wanted to handle sand and 
gravel pumps and equipment, in key 
cities, by successful manufacturer of 
high grade dredging pumps and hy- 
draulic dredging equipment. Give 
character of equipment now being 
handled and territory covered. 





Manufacturer of patented luminous 
highway danger signs and signals is 
interested in securing aggressive rep- 
resentation in various parts of this 
country and Canada. 





District representatives wanted for 
sanitary engineering specialty used ex- 
tensively in the water works, sewage 
and swimming pool fields. 





Distributors wanted for deep-wel! 
turbine pumping unit. Product serves 
small industrial plants, private estates 
and farmers. 





Manufacturer of water works brass 
goods would like to make proposition 
to manufacturers’ representatives call- 
ing on water works’ trade. 





Attractive territory available for ex- 
perienced men to handle contractors’ 
labor-saving equipment by old estab- 
lished company. Equipment backed by 
national advertising. 





New York corporation wishes to es- 
tablish agencies throughout the coun- 
try, prefer men specializing in heating 
and ventilating equipment. 





A manufacturer of paving expansion 
joints is looking for distributors for 
northern California territory. 





Manufacturer of metal lath, corner 
beads, channels and reinforcing mesh 
desires to secure distributors for prod- 
ucts in the southwest and middlewest. 





Manufacturer of threadless pipe 
couplings and tees, with rapidly grow- 
ing business, is seeking additional rep- 
resentatives. 





Manufacturer of metal tie and spacer 
wishes to establish distributing points 
throughout the country. 





Manufacturer of mechanical spread- 
ers for cover material desires repre- 
sentation by organizations covering 
entire states. Several desirable states 
are still open. Number of inquiries 
now on hand for spreaders require im- 
mediate follow up. 





Manufacturer of automatic dipper 
trip, adapted to any type shovel (steam, 
gasoline, diesel, electric, etc.); with 
rapidly growing business, is seeking 
additional representatives. 





Manufacturer of complete line of 
construction equipment, mixers, saw 
rigs, plaster and mortar mixers and 
pumps has an open territory in the 
state of Maine and is looking for an 
aggressive distributor to represent him 
there. 





Manufacturer of rotary pump, espe- 
cially designed for road construction 
work, has proposition for reliable dis- 
tribution houses. 





Good side-line offered to manufac- 
turers’ representatives covering munic- 
ipalities and public institutions. 





Long established and _ well-known 
manufacturer of industrial locomotives 
wishes to make contacts with qualified 
distributors. Locomotive line includes 
steam, gasoline, gas-electric and oil- 
electric. Supported by national trade 
journal advertising. 
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The Choice of Cities 


Dependable water supply being highly essential to munici- 
palities, it is only natural that so many of the city engi- 
neers, who have thoroughly investigated the functions 
dependent upon efficient pumps, should specify PEERLE SS 
to insure satisfactory service with the least maintenance 
expense. 

Illustrated literature free upon request. No cost or obli- 

gation—just write Department W. 


Peerless Pumps 


YOU CAN ALWAYS DEPEND ON A PEERLESS~ALL WAYS 











PEERLESS PUMP COMPANY 


Executive Offices: 1902 E. 67th St., Los Angeles, Calif. 
Factories: Los Angeles, Calif., Massillon, Ohio 
New York Office: Room 513, 51 E. 42nd St Massillon Office : 302 Walnut Avenue, S. W Chicago Office. Room 410, 9 So. Clinton St 


DISTRIBUTORS IN ALL PRINCIPAL CITIES 











NORWOOD 


Municipal 


Filtration 
Plants 


are giving such satisfactory serv- 
ice wherever in service that water 
works officials considering such 
equipment will find that it pays 
to write us for complete informa- 
tion before placing their orders. 


Write for Full Details 


Norwood Engineering 
Company 


Florence, Massachusetts 

















At l'lankington plant 


The North Sewage Screen 


A clarifier which removes and aerates the efflu- 
ent. Liquids go through perforations finer than 
a cambric needle. 

Saves byproducts in a dry state. 

Doubles capacity of old sewage plants. Decreases 
cost of new disposal plants. 


Is all you need if effluent discharges into large 
streams. 


The only fine screen on the market. 


GREEN BAY FOUNDRY & MACHINE WORKS 
GREEN BAY, WIS. 


“NO VISIBLE SOLIDS IN EFFLUENT” 

















Bourbon 
Fire Hydrants, GateValves 


and Extension Valve Boxes 











Water Works 
and 
Fire Department 
Supplies 





The Bourbon Copper and 
Brass Works Co. 


618-620 E. Front St. Cincinnati, Ohio 





Yes—we would like you to mention WATER WorKS AND SEWERAGE. 




















Water Plants.—“Municipal Water 
Works” is the title of a booklet re- 
cently issued by the Pittsburgh-Des 
Moines Steel Co., Pittsburgh, Pa. In 
addition to building storage tanks, this 
company is equipped to execute con- 
tracts for complete water works sys- 
tems. The booklet describes various 
installations. Several useful tables are 
included. 

Cement-Lined Pipe——The Cement- 
Lined Pipe Co., Lynn, Mass., will be 
pleased to send “Cement-Lined Pipe for 
Corrosive Waters,” a thorough discus- 
sion of the uses and advantages of 
water pipe lined with cement. Tables 
of weights and comparative costs are 
included. 

Meters and Accessories.—The Pitts- 
burg Equitable Meter: Co., Pittsburgh, 
Pa., will be glad to send illustrated 
booklets covering meters, testing ap- 
paratus and various accessories for the 
meter department. The booklets con- 
tain drawings, specifications and tables 
of dimensions. 

Refuse Disposal.—A valuable book for 
all who are concerned with the problem 
of refuse disposal is “Disposal of Mu- 
nicipal Refuse by Incineration.” Who- 
ever is planning or operating a disposal 
plant, municipal or private, should have 
this book. A copy may be secured from 
the Morse Boulger Destructor Co., 205 
E. 42d St., New York, N. Y. 

Moore Speedcrane.—The latest cata- 
log of the Manitowoc Engineering 
Works, Manitowoc, Wis., describing the 
Moore “Speedcrane” shovel, dragline 
and trenchoe, presents a number of ad- 
vanced features incorporated in this 
equipment. A copy may be secured by 
writing to the manufacturers. 


Baker Bulldozers.—Bulletin No. 273 
of the Baker Mfg. Co., Springfield, IIl., 
presents Baker hydraulic bulldozers for 
Caterpillar “30” and “60” tractors. A 
copy will be sent upon application. 

Samplers and Mixers.—‘Samplitt,” a 
device by which samples of liquid are 
automatically secured from pipe lines 
as the liquid passes through the line, 
and “Mixitt,” a device by which a small 
amount of one liquid is automatically 
injected into another in predetermined 
and adjustable percentages as the liquid 
requiring treatment flows through a 
pipe line, are described in bulletins is- 
sued by the Max B. Miller & Co., Inc., 
New York, N. Y. Tables for choosing 
sizes of these devices for various uses 
and conditions are included. 

Rensselaer Valves.—The Rensselaer 
Valve Co., Troy, N. Y., will be pleased 
to send booklets and folders describing 
Rensselaer valves, tapping sleeves, 
crosses, repair sleeves, etc. 
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USEFUL EQUIPMENT INFORMATION 





By writing the manufactur- 
ers named and mentioning 
this magazine, copies of the 
catalogs listed below will be 
sent you without obligation. 








Copper Pipe Coupling.—A convenient 
booklet describing Anderson couplings 
for copper service pipe is issued by the 
Chapman Valve Mfg. Co., Indian Or- 
chard, Mass. Specifications for copper 
service tubes are included. 


Boilers.—The Erie City Iron Works, 
Erie, Pa., has recently issued two book- 
lets, one of 16 pages covering the Erie 
City 3-drum boiler and one of 12 pages 
describing and illustrating the ‘“Eco- 
nomic” boiler. A feature of the “Eco- 
nomic” booklet is a large phantom view 
with the principal points of construc- 
tion indicated by arrows. 


Diesel Engine Catalog.—An attrac- 
tive 24-page catalog describing their 
new vertical diesel engine has been 
issued by the Buckeye Machine Co., of 
Lima, O. Copies are available to any- 
one interested. 





Valves and Fittings.—The new Read- 
ing-Pratt & Cady catalog, No. 300, 
covers Pratt & Cady iron and bronze 
valves and asbestos-packed cocks, and 
Reading cast-steel valves and fittings. 
It includes much valuable information 
for the engineer, steamfitter and 
plumber. The catalog will be found a 
handy reference book for engineers, 
purchasing agents and anyone else in- 
terested in piping systems and valves 
and fittings. Copies may be secured by 
writing to the Reading Steel Casting 
Co., Ine., Bridgeport, Conn. 


High-Temperature Cement. — “Fire- 
bond,” a high-temperature cement, is 
described in a booklet recently issued 
by the Harbison-Walker Refractories 
Co., Pittsburgh, Pa. This booklet con- 
tains some new and useful tables for 
calculating the quantities of brick re- 
quired for arches of different spans and 
thicknesses. These tables should be of 
interest to anyone connected with fire- 
brick construction. The manufacturers 
will be pleased to send a copy to those 
interested. 


Water Works Tools and Supplies.— 
Valves, hydrants, valve inserting ma- 
chines, tapping machines, pipe cutters 
and other water works tools and sup- 
plies are described in a catalog of the 
A. P. Smith Mfg. Co., East Orange, 
N. J. Every water works superinten- 
dent should have a copy of this catalog. 
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For Recording Bids.—A convenience 
for contractors and officials alike is a 
bid record book, published by the United 
States Cast-Iron Pipe & Foundry Co., 
Burlington, N. J. It contains a table of 
standard thicknesses and weights of 
cast-iron pipe. 

Federal Meters.—The latest Federal 
meters are presented in a bulletin of 
the Federal Meter Corp., East Orange, 
N. J. A copy will be sent upon appli- 
cation. 

Incinerators.—A useful discussion of 
incineration, an account of the design 
and manufacture of “United States 
Standard” incinerators and a series of 
brief descriptions of installations of 
these incinerators are contained in a 
booklet issued by the _ Pittsburgh- 
Des Moines Steel Co., Pittsburgh, Pa. 
Personal service in the matter of choice 
of a system of municipal refuse dis- 
posal is offered city officials by the 
Pittsburgh-Des Moines organization. 


Venturi Meters.—Two booklets, “The 
Venturi Meter for Main Pipe Lines” 
and “Filtration Plant Equipment,” have 
been issued by the Builders Iron Foun- 
dry, Providence, R. I. Valuable data 
for plant designers and all who are 
concerned with the measurement of flow 
in large pipe lines are contained within 
these bulletins. The type KS shunt 
meter, also manufactured by this foun- 
dry, is described in a leaflet which 
gives useful capacity tables. 


Forced-Draft Fans.—The use of low 
grade, cheap fuels has been made pos- 
sible in the last few years by the adop- 
tion of small forced-draft fans and 
special grates on domestic and other 
small furnaces and boilers. The Amer- 
ican Blower Corp. has published a cata- 
log showing standard forced-draft fans 
suitable for this use. The catalog also 
gives application and technical data of 
interest to any who contemplate instal- 
lations of this kind. It is claimed that 
the use of the cheaper grades of fuel 
will pay for the necessary equipment 
in a very short time without loss of 
heating efficiency in the furnace. It 
is also claimed that the use of the 
forced-draft blower gives quicker “heat- 
ing up” capacity and more flexible 
operation. The American Blower Corp., 
Detroit, Mich., will be glad to send a 
copy of their bulletin No. 10401 on 
this subject upon request. 


Municipal Castings.—Clark municipa! 
castings, service boxes, meter boxes and 
valve housings are described and il- 
lustrated in bulletins of the H. W. 
Clark Co., Mattoon, Ill. An inquiry 
will bring information on all Clark 
products. 
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For Municipal 


WATER SOFTENING 


Specify 


wATURAL-ZEQ- MINER 


4 GREEN SAND ZEOLITE 


Send for inter- 
esting bulletin 
M “Softening 
Municipal 
Water Supplies 
by Use of 
Zeolite.” 


Sold With a Guarantee 
And Produced By America’s 


Pioneer Producers 


ZEOLITE CHEMICAL CO. 
140 Cedar Street New York, 


STEEL SHEET 
PILING 


Rented—Sold—Bought 


WEMLINGER, Inc. 
| Singer Bldg., New York 
228 No. LaSalle Street, Chicago, Hi. 


I L\CHLORINATORS | 


fm 
Seity and Private Water and Sewage Systems, 
Industrial Plants and Swimming Pools. 


Nearly 1000 Paradon 
Chlorinators are in opera- 
tion on every conceivable 
type of water supply, 
swimming pool and sewage 
plant. 

Send for Bulletin W-21 


PARADON MFG. CO 


Arlington. ~ New Jersey 
































Arm yourself with a “Vibra- 
tionless’’ Compressor and Sul- 
livan Air Tools—and you will 


S 


“Vibrationless” 





be on the job quickly—and the 


Speed Construction 
and Repairs, with 


Busters and Sullivan Compressor removing concrete for 
pipe trench 


Sullivan Air Power 


available, 
line, 
A variety 
drills, two hard-hitting Sullivan 





job will be finished, Concrete Breakers, 
in a hurry. and two Spaders, 
Trouble-free air 0 are ready to remove 
power, in units of G Le ' IF ‘ rock, concrete or 
110 to 360 cubic Biss. clay for you. Sul- 
feet is supplied by SULLIVAD livan Portable 


Compressors, All the Vibrationless pipe and other ma- 
mountings are COmpressO® terial, 


Send for the picture book “Speed Up With Air” 


SULLIVAN MACHINERY COMPANY 


418 N. Michigan Ave., Chicago. 


Ge 


and 
electric 


choice of gaso- 
or Diesel power. 


of Sullivan rock 


Hoists will handle 











GALVESTON. TEXAS, has just placed in 
service the “City of Galveston,” a modern 
fire boat of steel hull construction. It is 
powered by Winton engines, two of which 
are used for driving the boat, and two eight 
cylinder 500 H. P. engines, direct connected 
to “American” centrifugal pumps. These 
pumps are “American” 10-inch, 2-stage, split 
shell centrifugals furnished with vertical split 
casing, and mounted on their sides. This 
was necessary on account of the low head 
room between decks on the boat. 

Each “American” pump was designed for a 
capacity of 3,750 G. P.M. against a discharge 
pressure of 150 Ibs. at 1,100 R. P.M ump 
suction is 12 inches and the discharge 10 
inches in diameter. The pumps shoot eight 
streams of water and on test pumped 7,592 

M. at a pressure of 15! Ibs. with her 
engines turning over at only 1,044 revolutions. 
This would indicate that the pumps are 
capable of delivering 8,000 G. P. M. running 


under required speeds and pressures. 


Galveston’s “American” 


Equipped Fire Boat 


“American” Pumps continue to be standard 
for fire protection in American municipalities! 


Branch Offices: 
Chicago, III. New York City 
1615 First Nat. Room 523— 
Bank Bldg. 165 Broadway 
Los Angeles, Calif. 
416 E. Third St. 

District Sales Agencies: 
Boston, Mass. Pittsburgh, Pa. 
Detroit. Mich. Roswell, N. M. 

Tulsa , Okla. Portales, N. M. 
Denver, Colo. Philadelphia, Pa. 
St. Louis. Mo: Kansas City, Mo. 
Omaha, Neb. Louisville, Ky. 
Birmingham, Ala. St. Paul, Minn. 
Portland. Maine San Francisco, Calif. 

: Ei Paso, Texas 
Dallas, Tex 


' Salt Lake City. Utah 
Charlotte.N.C. Vancouver, B.C., Can. 


THE AMERICAN WELL WORKS 


General Offices AURORA, ILLINOIS and Factors 


Please mention WATER WorKsS AND SEWERAGE—it helps. 
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FOR EVERYTHING TYPEWRITTEN 


HE Underwood Standard Typewriter is equipped to 
handle every kind of typewritten work. Besides 
business correspondence—bills, tabulated forms, checks, 
stencils, continuous forms, cards, labels and wide forms 
may be written on the Underwood Standard Typewriter 
equipped for the particular class of work. 
For a demonstration or information about oe 
any model write or phone the Underwood 
Typewriter Company, 210 West Monroe 
Street, Chicago, Illinois. Randolph 4680. 


Underwood 


« Portable Typewriters & 


UNDERWOOD ryPEW RITER COMPANY 
/ / ( 


cping M. chines 


42 MADISON AVENUE, NEW YORK, NY 
“Underwood, Ellott-Fisher, Sundstrand—Speed the World's Business” 





To Stop the 
Flow ina 
Sewer 
Usea 
GOODMAN 
Cylindrical 
Stopper 











SAFETY GAS MAIN STOPPER CO. 














CAST IRON PIPE 


114 through 12 inches. 
B. & S. type, with or without PRECALKED Joints 
McWANE CAST IRON PIPE COMPANY 


Birmingham, Ala. 
Sales offices in principal cities. 


523 ATLANTIC AVE. BROOKLYN, N. Y. 
SAND FOR FILTRATION 
The Right Grade — Low Prices 


CALATOM for Watertite Concrete 


2 lbs. to bag Cement —No increase in Water Ratio 
BUY DIRECT 


TAMMS SILICA CO. Sales Office: 
228 No. La Salle St., Chicago 


Mines and Mills: 
Ottawa, Ill., Monterey, Calif. 






















Convertible 


POWER SHOVELS 
Cranes, Trenchers 
hasan greene SKIMMERS 


in its field. Op- m 
» erates shovel, trench Full or part circle 


hoe, clam sn sie BAY CITY SHOVELS, Inc. 
or crane boom Bay City, Mich. 


Also full circle 
models, %-% yd. Weighs 10. tons. 








ry: 4 > CEMENT-GUN CONSTRUCTION co. 


THE ORIGINAL 
Ae 
F san | 


GUNITE 


ly Contractors 
AN = Estimates and information cheerfully given i 
537 So. Dearborn St., Chicago, Ill. \; 


New York Branch 
Grand Central Terminal 








Pittsburgh Branch 
Oliver Bldg. 








RAWHIDE PACKING 


HAS NO EQUAL 
for WATER WORKS purposes, on centrifu- 
gal or reciprocating pumps and hydraulic 
valves. Never becomes iard or glazed. 
MABBS HYDRAULIC PACKING COMPANY 
431 South Dearborn Street, 
Chicago, Illinois 








SOUTH BEND FOUNDRY Co. 


South Bend, Ind. 
All Kinds of Gray Iron Castings 
Patented Chilled Manhole Covers 


Made in 250 to 470 Pound Weights 











“STANDARD’’ 
FILTER SANDS AND GRAVELS 


Meet the most rigid specifications 
PRODUCED BY 


NORTHERN GRAVEL CO., Muscatine, Iowa 








SIMPLEX 


VENTURI TYPE METERS 


ACCURATE — DEPENDABLE 
Write for Bulletins 
SIMPLEX VALVE & METER CO. 
6749 Upland St. Philadelphia, Pa. 














CLEARING HOUSE SECTION 











STEEL PILING 


NEW AND USED 


Annual clearance. 
sold subject to test. 


30 Years in 
RAILS, EQUIPMENT, MACHINERY, 
OIL ENGINES, TANKS, PIPE, ETC. 136 N. (2th 














TRANSITS & LEVELS 
This month only 
All makes. 
Basy terms. 


ZELNICKER In ST. LOUIS hee best bargains are snapped up. welte 


25% Off! 


TODAY FOR list WWS-312 


WARREN-KNIGHT CO. 
Makers of eal Surveying Instruments 


Rebuilt 
WROT PIPE 
18,000 ft. 2%” 30,000 ft. 2” 
New Threads & Couplings 
Immediate Shipment 


ILLINOIS PIPE & MFG. CO. 
4545 Ogden Ave. Chicago, Ill. 


Guaranteed and 
Act NOW 
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Philadelphia, Pa. 
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ADVERTISE IN THE CLEARING HOUSE 





to 


“ae 


When writing to advertisers please mention WATER WorKS AND SEWERAGE—Thank you. 


Pate aia nie aie ate’air Ui? alr ul? PF Gr. 

















ANMRNANANMARININ 








MATHEWS 


(Reg. U. S. Pat. Off.) 


A Mathews Fire Hydrant, broken 
off by truck or team, can be replaced 
without excavating. 


Ask us to prove it 
R. D. WOOD & CO. 


Philadelphia, Pa. 
Pipe—Fittings—Valves 











i Special Features q 
2 COLUMBIAN Fire Hydrants, Gate Valves, 
Valve Boxes, Hydrant Extension Sections 
and other items of water works equipment 
are all made of the very best materials and 
workmanship. 
Each COLUMBIAN product is character- 
ized by improvements and special features 
which have made the COLUMBIAN line 
the choice of engineers and officials through- 
out the country. : 
Write us for descriptive literature showing 
all the COLUMBIAN points of superiority. 
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TENNESSEE 


es 


eg\N\ILES5 FiB¢ep 


HUNTSVILLE 
HICKORY 


OR Srp HO™ 


Send tor Booklet ‘‘The Story of Huntsville Hickory’’ 
HUNTSVILLE FIBER & VENEER WORKS 
FRANK H. FORD, President 
HUNTSVILLE, ALA. 


CHATTANOOGA 
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LOOK JOINT 


Reinforced Concrete 


PRESSURE PIPE 
[LOKIONT PIPE C0, Ampere — J. 


WAY A AVAYAVAYAYA AA AAA AA a AA AA AAA AAV AVI ? 


THE Lock Joint Pipe Company has had 


nearly a quarter of a century and many 
hundreds of miles of experience to bring 
its pipe and pipe lines to the high degree 
of success they now enjoy. 


AAA‘ A A 


> 

> 

S Permanence: High Carrying Capacity: 

> Tightness: Expansion Joints: Long 
Life: No Tuberculation 


Water Works Pumps 
Handle Water at Lowest Cost 


If interested in Geared Steam 
Turbine Driven Pumps, Electric 
Motor Driven Pumps or Inter- 
nal Combustion Engine Driven 
Pumps, ask for our Book W-67. 


Deka 











INFILTRATION 


of 
GROUND WATER 


Into Your Sewer Lines 
Becomes 


— SEWAGE: — 


This Excess Volume has to be 


PUMPED, TANKED and FILTERED 


Use 


JOINTITE 


And Save This Annual Waste 
PACIFIC FLUSH-TANK CO. 


4241 Ravenswood Ave. 9 Park Place 
CHICAGO, ILL. NEW YORK 














NATIONA 


SME THORS 


20 Years Experience 
Write for Booklet 
“The Cleaning of Water Mains” 


National Water Main Cleaning Ca. 


32 Church St. \ New York 








SEAMLESS TUBING—“coits* 


Quick We want 
Delivery to quote 
where 
= for quality 
we counts 





Detroit, Mich. 





UNIVERSAL CAST IRON PIPE 
THE CENTRAL FOUNDRY COMPANY 


420 Lexington Ave., New York City 











Chicago 332 S. Michigan Avenue 
Birmingham Comer Building 
Dallas Praetorian Building 





San Francisco Rialto Building 








Yes—we would like you to mention 


WaTerR WorkKS AND SEWERAGE, 29 














Have You Catalogs on These Productsr 


The useful informatinn and the suggestive hints in catalogs are far greater than is generally appreciated. Send us a 
signed post card, writing thereon the key number opposite the class of product you are interested in, and mail to Gil- 


lette Publishing Company, 221 East 20th Street, Chicago, Illinois. 


catalogs. 


We will then ask the manufacturers to send their 





5 Accessories, Motor 


ic 

10 Acetylene Apparatus, 
Lights, ete. 

15 Adding & Calculating 
Machines 

20 Aftercoolers, Air 

25 Air Ducts, Steel 

35 Anchors, Steelwing 

40 Appraisals 


an 
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45 Art Metal 
50 Asbestos Protected 
Metal 
65 Asbestos Specialties 
60 Asphalt 
75 Asphalt Pavement 
Repair Outfits 
80 Asphalt Plants, 
Portable 
85 Asphalt Plants, 
Stationary 
93 Auxiliary Transmis- 
sion for Ford Cars 
95 Axles 
100 Backfillers 
110 Backslopers * 
115 Bags, Tamping 
123 Bar Chairs, Concrete 
Reinforcing 
130 Bar Cutters and 
Benders 
135 Barrels, Metal Fire 
137 Bars, Concrete 
Reinforcing 
145 Bars 
155 Bars, Quarry 
160 Batcherplates 
165 Batchers, Adj. 
Measuring 
170 Battery Boxes 
175 Bearings, Roller 
180 Binders, Paving 
190 Bins, Storage 
195 Blasting Accessories 
and Machines 
200 Block Making 
Machinery 
205 Blocks, Tackle 
210 Blowers for Tunnel 
Ventilation 
220 Blue Print Paper 
225 Blue Printing 
Machines 
230 
240 
255 
2 


Bodies, Dump, 

Garbage, etc. 

Bodies, Motor Truck 

Boilers 

Bolts, Connecting Rod 

for Tractors 

Bolts 

Books, Technical & 

Business 

Boxes, Batch Concrete 

Boxes, Steel Tool 

Boxes, Wagon Dump 

Brands, Tool 

Breakers, Pavement 

Breechings, Steel 

Brick Clamps 

Brick, Paving 

Bridge Plates and 

Shapes 

Buckets, Clamshell, 

Cableway Excavator, 

etc. 

Buckets, Concrete 

Buckets, Dragline Ex- 

cavator, Drag Scraper, 

Steam Shovel 

Buckets, Elevator, 

Concrete 

Building Blocks 

Building Paper 

Building Products 

Building Shores 

Buildings, Portable 

Buildings, Steel 

Bulldozers 

Bunks & Cots 

Burners, Furnace 

Burners, for Heating 

Asphalt, Pitch & Tar 

Kettles 

470 Burners, Oil 

480 Cable, Highway 
Guard, & Fittings 

485 Cable Retainer, Bolts 
and Plates 

490 Cableways 

495 Cableways, Wire Rope 

500 Cabs, Motor Truck 

605 Calcium Chloride 

510 Calking Machines 

520 Caps, Chimney 

525 Caps, Pile 

530 


oa 
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265 
290 


295 
300 
305 
310 
320 
325 
330 
340 
355 


38 


— 


385 
395 


405 


425 
430 
435 
440 
445 
4 


455 
460 
463 
465 


oa 
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Capstans Windlasses 
535 Car Pullers 
Car Spreaders 
545 
550 Cars, Dump 
Cars, Industrial V 
uw 
565 Cars, Motor, 
570 Cars, Quarry 
builders’ 
585 Carts, Concrete 
Garbage 
600 Castings, Iron & Steel 
610 Catch Basin Covers 
615 Ceilings (Metal) 


and Winches 
540 

Cars, Concrete 
560 

mp 
Railway 

680 Car Trucks, Road- 
690 Carts, Dump & 
605 Castings, Municipal 
625 Cellar Drainers 





630 Cement 

650 Cement, Insulation 

655 Cement Bag Cleaners 
& Balers. 

660 Cement Colors 

665 Cement Floor Finish 

670 Cement Guns 

680 Cement, Quicksetting 

685 Centers, Sewer Con- 
struction 

390 Chain, Steel 

695 Chairs, Concrete 
Supporting 

700 Chanellers, Rock 

705 Channels, Steel 

710 Chemical Feed Ap- 
paratus, Dry 

715 Chemicals 

720 Chemists, Inspecting 

725 Chimneys (Steel) 

730 Chloride of Lime 

735 Chlorine and Chlori- 

nators 

Chlorinating Appara- 


tus 

Chutes & Elevators, 
Concrete 

Clamps, Post 
Clamps, Wire Rope 
Climbers, Track 
Clips, Track 

Clips, Wire Rope 
Clutches 

Clutches, Magnetic 
Coal Charging Cars 
Coal & Ash Handling 
Machinery 

Coal and Ore Con- 
veying Machinery 
785 Coal and Ore 
Coaling Stations 
Coal Storage and 
Reclaiming Systems 
Cocks, Corporation, 
Curb and Water 
Service 

Coke Pushers 
Columns, Cast Iron 
Columns, Steel 
Compressors, Air 
Concrete Admixture 
for Workability 
Concrete Chutes and 
Hoppers 
Concrete, 
Concrete Hardener 
Concrete Mixers & 
Placers, Pneumatic 
Concrete Placing 
Plants 
Concrete 
ment 
Concrete Rollers 
Condensers, Air 
Condensers, Steam 
Conduits (Vitrified 
Clay Split) 
Connections, Water 
Meter 

Contractors’ Diamond 
Drill 

Conveyors, Chain 
Conveyors, Portable, 
Belt, Bucket 

Cooling Systems, Gas 
Engine 

Copper Sulphate 
Corner Beads 
Cornices and Skylights 
Coving, Rubber 
Cranes, Fordson 
cranes, Gantry 
Cranes, Locomotive 
Cranes, Motor Truck 
Cranes, Traveling 
Cranes, Wrecking, 
Railway Type 
Crawler Atta*hments 
Crawler Wheels 
Cribbing 

Crimpers, Cap 
Crusher Ports 
Crushers & Pulver- 
izers 

Crushers, Gyratory 
Crushers, Portable, 
with Elevators and 
Screens 

Culvert Stock Copper 
Alloy 


802 
810 
815 
820 
830 
835 
840 
845 
855 
860 
865 
R67 
870 
875 
880 
88 
890 


915 
920 


925 


Curing 


Reinforce- 


ot 


930 
935 
940 
950 
960 
1003 
1005 
1010 
1020 
1023 


1025 
1028 
1030 
1035 
1040 
1045 


1050 
1060 


1090 


1095 
1100 
1105 
1112 
1118 
1130 
1135 


1145 
1148 
1150 
1153 
1165 


1170 


1175 
1185 


Culverts 

Curb Boxes 

Curb 

Curb Guards, Steel 

Cutters, Asphalt 

Derrick Swingers 

Derricks & Derrick 

Fittings 

Diggers, Clay 

Diggers, Pneumatic 

Diggers, Post Hole 

Diggers, Trench 

Distributors, Calcium 

Chloride 

Distributors, Vil, Tar 

& Asphalt 

Ditchers 

Ditching Machines, 

Traction 

1190 Diving Apparatus 

1195 Dock Loading Ma- 
chinery 

1200 Doors 

1205 Drafting Machines 

1206 Draglines 

1210 Drags, Road 





1220 
1225 


1230 
1235 
1240 
1245 


1360 
1365 
1370 
1375 


1400 
1405 


1410 


1415 
1420 
1425 
1430 
1435 
1440 
1445 


1460 
1465 
1470 
1473 
1475 
1480 
1495 
1500 
1505 
1510 


1515 
1520 


1650 
1655 
1660 


1665 
1670 


1673 


1680 
1685 
1690 
1700 
1705 
1710 


1720 
1725 


1735 
1740 
1750 
1760 


Drain Traps 
Drafting Room 
Equipment 

Drawing Tables 
Dredges, Dipper 
Dredges, Suction 
Drill Column and 
Mountings 

Drilling Machines, 
Gas Main 

Drills, Air 

Drills, Air Hammer 
Drills, Blasthole 
Drills, Concrete 
Drills, Core 

Drills, 
Drills, 
Post 
Drills, Hammer 
(Hand Rotated) 
Drills, Posthole 
Drills, Prospecting 


(Core) 

Drills, Railway Track 
Drills, Rock (Penu- 
matic) 

Drills, Testing 
Hydraulic 

Drill Steel Furnaces 
Drill Steel, Rock 
(When in doubt use 
this list) 

Dryers, Air 

Dryers, Sand & 
Gravel 

Dust Control 
Dynamite 

Eaves, Trough 


Earth 
Earth, Fence 


5 Economizers 
7 Electrical Equipment 


Elevators 

Elevators, Bucket 

Elevators, Gravel 

Engineering Instru- 

ments 

Engines, Diesel 

Engines, Deep Well 

Pumping 

Engines, Derrick 

Swinging 

Engines, Gas 
Hoisting 


Engines, 
Engines, Kerosene 
Engines, Marine 
Engines, Oil 
Engines, Steam 
Engines, Steam 
Vortable 
Excavators, 
Excavators, 
Excavators, Crane 
Excavators, Curb 
Excavators, Ditch & 
Trench 

Excavators, Dragline 
Excavators, Power 
Expanded Metal 
Explosives 

Fabric, Steel 
Reinforcing 

Feeders, Reciprocat- 
ing and Apron 

Felt Tarred 

Fence Highway 
Fence, Snow 

Filler, Asphalt 
Fillers, Bituminous 
Filter, Alum 

Filter Plants 
Filtration Plants, 
Sand 

Finishing Machines, 
Concrete Road 

Fire Escapes 
Fireproofing 

Fire Protection, 
Apparatus 

Fire Sprinklers 
(Automatic) 

Fish Traps 

Flashing Blocks 
Floats, Rotary 

Floor Finish 

Floors, Block 

Floor Hardeners 
Floors, Block 

Flue Lining 
Flumes, Iron & Steel 
Flush-Tanks, Siphon 
Flushers, Street 
Forges, Oil and Coke, 
Drill Steel 

Forges, Riveting 
Fordson Attachments, 
Tractor (Crawlers) 
Fordson, Hoist 
Mountings 
Formgraders 

Forms, Concrete 
Manhole 

Forms, Culvert 
Forms for Walls 
Forms, Road 

Forms, Sewer Pipe 
(Concrete) 
Foundations 
Foundry Products, 
Miscellaneous 

Frogs, Switches & 
Crossings 

Furnaces, Lead Melt- 


ng 

Furnaces, Oil, Drill 
Stee 

Fuse, Detonating 


Bucaet 
Cableway 





1765 
1770 


1775 


Fuse, Safety 

Galvanometers, 
asting 

Garbage Disposal 

Apparatus 


1782 Garbage Collection 


1785 


1790 
1795 


1805 
1810 


1885 
1890 
1895 
1900 


1905 


1980 
1990 


1995 
2000 
2005 
2020 
2025 


2027 
02 


2035 
2045 


2048 
2050 
2051 
2055 
2060 
2065 


2066 
2067 
2070 
2075 
2080 
2085 
2090 
2095 


2100 
2195 


2110 
2115 


Gas Producers, 
Automatic 

Gates, Bin 

Garbage Disposal 
Plants (Conveying 
System) 

Gauges, Depth 
Gauges, Rate of Flow 
Gauges, Strain 

Gear Reduction Units 
Gears 

Gelatin, Blasting 
Generating Sets, 
Diesel Engine 
Generators 

Glass, Plate 
Governors, Heavy 
Duty Motors 

Grader Blades 
Graders, Elevating 


3 Graders, High Lift 


(Tractor and Horse 
Drawn—Small) 
3raders, Patrol, 
Motor 

Graders, Road 
Graders, Road Power 
Grapples, Stone 
Gravel Equipment 
Grinders, Pedestal 
Grinders, Pneumatic 


00. 
Grizzleys, Rotary & 
Stationary 
Guard, Highway 
Gutters, Roof 
Gypsum Partition 
loc 
Hammers, Calking 
Hammers, Chipping 
Hammers, Pile Driver 
Hammers, l’neumatic 
Hammers, Riveting 
Handles, Shovel 
Handsaws 
Headgates 
Headwalls 
Heaters & Dryers, 
Sand and Gravel 
Heaters & Patchers, 
Asphalt Surface 
Heaters, Asphalt Tool 
Incinerators 
Heaters, Car 
Heaters, Water 
Hemp, Braided 
Highway, Lighting 


3 Highway, Mowers 


Hoes, Trench 

Hoisting & Convey- 

ing Appliances 

Hoists 

Hoists, Air Motor 

Hoists, Belt 

Hoists, Cableway 

Hoists, Contractors’ 

Hoists, Dragline 

Scraper 

Hoists, Electric 
Hoists, Fordson 
Hoists, Geared 

Hoists, Hand 
Hoists, Motor Truck 

Hoists, Cableway 

Hoists, Quarry 
Hoists, Scraper, 
Bucket 
Hoists, 

Loader 

Hoists, Serew Chain 

Holders-On, Riveting 

Hoppers, Aggregate 

Measuring 

Hose Clamps 

Hose Couplings 

Hose, Armored 

Hose, Gasoline 

Hose, Metallic, 
Flexible 

Hose, Oil 

Hose, Steam 

Hose, Steam, Air and 
Water 

Hose, Tar, Asphalt, 
t 


Scraper 


ste. 
Hydrants 
Hydrants, 
Hydrants, 
Closing 
Hydrants, 
Hydraulic, 
Instruments 
Hydraulic, Mining 
Nozzles 

Hydro Tite 
Indicator Posts 
Inlets, Curb 
Inserts, Steel 
Inspections & Tests 
Inundators 

Irons, Branding 
Iron Work, 
Ornamental 

Jacks, Lifting 
Jacks, Pumping 
Geared 

Jointer 

Joints, Expansion 
Paving 


Fire 
Self- 


Water 
Measuring 





2275 
2277 
2230 
2235 


2810 


2815 
2817 
2820 
2825 
2826 


Joists, Steel 
Joist Hangers 
Kettles, Asphalt 
Kettles, Heating 
Asphalt 
Kettles, 
Kettles, Pouring 
Kettles, Roofing 
Laboratories, Testing 
Ladles, Metal 

Lath, Metal 
Leadite 

Lettering Guides 
Lights, Contractors’ 
Lighting Equipment, 
Industrial 

Lighting Plants, 
Contractors’ 

Lights, Portable 
Limestone 


ime 

Lime Hydrated 
Lintels 
Loaders 

Car & Wagon 
Loaders 
Loaders, Portable 
Loaders, Snow 
Loaders, Truck 

Lock Joint 
Locomotives, Con- 
tractors’ 

Locomotives, Steam 
Locomotive, Storage 
Battery 

Locomotives, Trolley 
Log loaders 

Logging Machinery 
Lumber, Creosoted 
Lumnite, Cement 
Magnetos, Lifting 
Maintainers, Road 
Manganese Steel 
Parts 

Manhole Covers 
Manifolds, Rock Drill 
Manometers 

Markers, Traffic 
Mesh. Reinforcing 
Concrete 

Meter Accessories 
Meter Boxes 

Meter Testers 

Meters, Jet 

Meters, Oil 

Meters, Pitot Tube 
Meters, Sewage 
(Venturi) 

Meters, Venturi 
Meters, Water 
Mixers, Concrete 
Mixers, Concrete 
Paving 

Mixers, Grout 
Mixers, Mortar 
Mortiser 

Motors, Air 

Motors, Centrifugal 
Pump 

Motors, Electric 
Motors, Gasoline 
Motor Truck Acces- 
sories (Cement Com- 
partments, Scooper- 
outs, Truck Seats) 
Mountings, Truck 
Rubber Tires 
Movers, Car 

Oils, Road 

Oilers, Road 
(Pressure) 

Oilers, Rock Drill 
Oils, Building 

Oils, Creosote 

Oils, Road 
Ornaments, Archi- 
tectural 

Paint, Asphalt 
Paints, Concrete 
Paint, Fire Retarding 
Paint, Industrial 
Paint, Traffic 
Painting, Compressed 
Air Equipment 


Mastic 


Paint, Sprayers 
Paints, Stains, En- 
amels, Varnishes & 


Finishes 
Partitions, Toilet 
Partition, Block 
(Gypsum) 


2 Patch, Cold 


Patch, Cold, Bitumi- 
nous 

Patchers, Asphalt 
Surface 

Pavements, Bitumi- 
nous 

Pavers 

Paving Blocks 
Paving Gauges 
Paving, Concrete 
Paving Guards, Steel 
Paving Materials, 
Vitrified Brick 
Paving Process, 
Speical 

Pens, Lettering 
Penstocks 

Picks & Shovels 
Pile Drivers 

Pile Drivers (Com- 
bination Locomotive 
Crane) 





Pile Hammers, 


Steam 

Piles, Creosoted 
Piles, Screw 
Piling, Sheet Steel 
Pipe, Cast Iron 


} Pipe, Concrete 


Pipe, Conductor 
Pipe, Drain 

Pipe, Culvert 

Pipe, Dredge & 
Pontoon 

i Gas 

Hydraulic 

Lock Joint 

, Reinforced Con- 


Service 

ewer . 

, Vitrified Clay 
Water 
Welded Iron 
Well 

& Fittings, 


ron 
& Fittings, 


ee 
Pipe & Fittings, 
Wood 

Pipe & Fittings. 
Wrought Iron 
Pipe Bending & 
Cutting Machines 
Pipe Cleaning 
Pipe Connections 
Pipe Covering, 


Asphalt 

Pipe, Drilling Ma- 
chine 

Pipe, Jointing 


Materials 
Pipe Lines, Suk- 


> 
8 
wn 


merge’ 

Pipe Pushers 
Pipe Threading 
Machines 

Piping Industrial 
Plant 

Planers, Road 
Planers, Subgrade 


} Areation Plants 
( 


Gypsum) 
Annealed 
Floor 
Joint 


Plaster 
Plates, 
Plates, 
Plates, 
Plates, Name 
Plates, Sheared 
Plate Work 
Plows, Grading 
Plows, Snow 
Plows, Spreader 
Plows, Unloading 
Plumbing Fixtures 
Plumbing Supplies 
Poles, 


teel 
5 Portable Mill Drillins 


Machinery 

Post and Hole Ma- 
chinery 

Posts, Fence 
Posts, Mile & 
Whistle ? 

Pots and Kettles, 
Metal Melting 
Poultry Netting 
Pouring Gates 
Powder, Blasting 
Powder, Railroad 
Power Heads 
Power Units, Gaso 


line 
Power Units, Take- 


Pressure Regulators 
Printing 


25 Pulling Machines 





3385 
3390 
3395 
3400 
3405 


3410 
3415 
3420 
3425 
3430 
3435 
3440 
3445 


3450 


3455 
3460 


Pulleys, Clutch 
Pumping Plants, 
Sewage 

Pumping Plants, 
Water Works 
Pump Packing, 
Metallic 

Pump Parts, Rod 
Pumps, All Sizes 
Pumps, 
Pumps, 
Pumps, 
Pumps, 
Pumps, 
Pumps, 
Pumps, 
Pumps, 
Pumps, 
Pumps, 
Portable 
Pumps, Triplex 
Pumps, Turbine 
Pumps, Vacuum 
Pumps, Water Works 
Pumps, Wrecking 
Punches, Shank and 
Bit 


r 
Air Lift 
Quarry 
Reclamation 
Roadbuilders’ 
Sewage 
Sinking 
Steam 
Sump 
Trench, 


Radiators, Engine and 
Motors, Gasoline 
Radiators, Steam 
(House Heating) 
Rail and Rail Joints, 
Fastening and Spe- 
cialties 
Railings, 


(Steel) 
Rails (Steel) 


Ornamental 
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Yes—we would like you to mention WATER WorKS AND SEWERAGE. 
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Ee SS. SES. COMPA What one advertiser said about results in the Catalog 
me section of the Annual Water Works Convention and 
Data Edition of WATER WORKS AND SEWER- 
AGE. 


The Annual Issue becomes a permanent reference 


SNELL’S EASY-ON THREADLESS 
PIPE COUPLINGS AND TEES 





43-49 County Street, Attleboro, Mass. October 2, 1929. 


Thomas F. . 
Gillette Publishing Company, 
420 Lexington Ave., 

New York, N. Y. 


Ki1roe book for water works and sewerage officials and engi- 


neers throughout the year. 
Dear Sir;- a 


Acknowledging yours of Sept. 20th in regards to resulte Advertisers in last vear’s Catalog secured year-round 
obte‘ned from our page in the Water Works Catalog. is ° Sa — 4°,° . rye 5 ° ° 
Catalog service in this Edition. The only publication 


At the present writing ve have rece‘ved five inquiries 
including one from Japan,the net result being three new accounts. ~- . ha . -_ 4 
offering as an annual feature a Catalog and Data Ret- 

Thanking you for your ‘nterest in this matter,also the . 
suggestions, we are 


erence section. 





Very Truly Yours, 
George H. Snell Company, 
Oetan, Hilo od Plan your 1930 Budget to allow for sched- 
- uling space in this unique issue. Write for 
detailed information. 


ARN/HM, 




















WATER WORKS AND SEWERAGE 
The only publication covering in one monthly issue all phases of the water works and sewerage fields, 
edited by men of outstanding ability and unquestioned authority. 


GILLETTE PUBLISHING COMPANY, 221 East Twentieth Street, Chicago, IIl. 


San Francisco Los Angeles Cleveland New York 











+ Something for Nothing 


There is usually a catch in anything offered as “Something for Nothing.” 












There is no catch in the Convention and Catalog Data edition of Water 











Works and Sewerage. It saves you time and money and costs you nothing, 
but comes to you as part of the June issue of Water Works and Sewerage. 
= Do You Know That the following is just a small part of the compact, helpful 


information found in the data pages ¢ 


The Construction of the Distribution System Terms Used in Sewerage and Sewage Disposal Practice 
Charging Water Works Construction Equipment Maintenance of Sanitary Sewers and Storm Drains 

er, 2c 4 - a eves~ts c l, > 4 5 > ren . - . 7 ry 

lables for Friction of Water in Pipes The Operation of Sewage Treatment Plants 


Definitions and Values of Pumps as adopted by The ‘ 
Hydraulic Society yi Water Waste Surveys 


Recent Developments in Water Purification Water Works Accounting 
Selection of Filter Sands Who Pays for Sewer Taps 
Graphical Chemistry in Water Softening Locating Leakage. 





The Convention-Catalog-Data Edition of Water Works and Sewerage is issued annually in June as a part 
of the Water Works and Sewerage magazine. Write to the publisher for particulars concerning the 1930 
edition. Magazine subscription rate $2.00 per year. 


GILLETTE PUBLISHING COMPANY 
221 East Twentieth Street, Chicago. 


San Francisco Los Angeles Cleveland New York 




















When writing to advertisers please mention WATER WorKS AND SEWERAGE—Thank you. 
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Alvord, Burdick & 


Howson 

John W. Alvord, Charles 

Burdick, Louis R. Howson 
Engineers for 

Water Works 

Water Purification 

Flood Relief 

Power Generation 

Sewerage 

Sewage Disposal 

Drainage 

Appraisals 

Chicago, Hartford Bldg. 





Black & Veatch 


Consulting Engineers 
Sewerage, Sewage Disposal, 
Water Supply, Water Purifica- 
tion, Electric Lighting Power 
Plants, Valuations, Special In- 
vestigations and Reports. 

E. B. Black, N. T. Veatch, Jr. 
807 South Hill St., Los Angeles, 
California. 


86 W. 44th St., New York City. 
Kaneas City, Mo., Mutual Bldg. 





Blanchard, Arthur H. 


M. Am. Soc. C. E., M. S. A. E. 
Highway Transport Consultant 
Traffic Control Expert 
Consulting Highway Engineer 
Litigation Expert 


218-215 Richardson Bldg., 
Toledo, Ohio. 





H. Burdett Cleveland 


Consulting Sanitary Engineer 


Water Supply and Purification, 
Sewerage and Sewage Disposal, 
Refuse Disposal, Treatment of 
Industrial Wastes, Design, Re- 
ports, Consultation, Investiga- 
tion, Evaluation of Works, Su- 
pervision of Construction. 
Transportation Building, 


226 Broadway, New York. 





Burns & McDonnell 
Engineering Co. 
McDonnell-Smith-Baldwin- 
Lambert 
Consulting Engineers 
Waterworks Sewerage 
Lighting Appraisals 
Rate Investigations 
Kansas City, Mo., Interstate 
Bldg. 
Los Angeles, Cal. 
Western Pacific Building 





Chicago Paving Labora- 
tory 
H. W. Skidmore 
Gene Abson 


Consulting and Inspecting Engt- 
neers—Pavements and Paving 
Materials 


Consultation, Design, Specifica- 


Hall, B. M., & Sons 


Civil, Mining and Hydraulic 
Engineers 

Southern Water Powers 

Drainage 

Irrigation 


Atlanta, Ga., Peters Bldg. 





tions, Reports, Testing Inspec- 
tion and Research. 


586 Lake Shore Drive, Chicago. 





City-Wastes Disposal Co. 


(Org. from Staff of Col. Geo. 
E. Waring, Jr.) 

Consulting Engineers 
Specialists in Drainage, Sewer- 
age and Sewage Disposal 
Preliminary Investigations and 
Estimates, Surveys, Plans and 
Supervision 

Sanitary Examinations and Re- 
ports 


45 Seventh Ave., New York 





Clark, Wm. G. 


Civil and Sanitary Engineer 
Hydraulic, Sanitary and Munic- 
ipal Engineering, Power Devel- 
opments, Expert Examinations 
and Reports. 


Toledo, Ohio, 1046 Spitzer Bldg. 





Dow & Smith 


Chemical Engineers 
Consulting Paving Engineers 
A. W. Dow, Ph. B., Mem. Am. 


Inst. Ch. Engrs. 

F. P. Smith, Ph. B., Mem. Am. 
Soc. Civ. Engrs. 

Asphalt, Bitumens, Paving, Hy- 
draulic Cement, Engineering 
Materials 


181-8 E. 28d St., New York City 





Fowler, Charles Evan 
M. Am. Sec. C. E. M. Eng. Inst. 
Can. Consulting Civil Engineer 
Bridges, Foundations, Dredges. 
Dredging, River and Harbor Im. 
provement. 
New York City, 25 Church St. 





Fuller & McClintock 


Engineers 

New York, 170 Broadway 
Kansas City, Mo., Walsix Bldg., 
600 Walnut St. 

Philadelphia, Pa., Pennsylvania 
Bidg., 15th and Chestnut Sts. 





Gordon & Bulot 


Engineers 

Successors to Maury & Gordon 
Water Supply and Purification 
Sewerage and Sewage Disposal 
Design 

Appraisals 

Reports 

Chicago, 58 W. Jackson Blvd. 


Nicholas S. Hill, Jr. 


Consulting Engineer 


Water Supply, Sewage Disposal, 
Hydraulic Developments, 
ports, Investigations, Valua- 
tions, Rates, Design, Construc- 
tion, Operation, Management, 
Chemical and Biological Labor- 
atories. 


112 East 19th St., New York 





Hubbell, Hartgering & 


Roth 


Consulting Engineers 

Sewerage, Sewage Disposal, 
Water Supply and Municipal 
Engineering. 

Detroit, Mich., 2640 Buhl Bldg. 





Hunt, Robert W., Co. 


Engineers 


Inspection—Tests—Consultation 
Inspection and Testing of 
Structural Steel—Cement 
Reinforcing Steel—Building 
Materials 
Field Inspection of 
Steel and Concrete Structures 
Brick, Concrete and Asphalt 
Paving 
General Office 

22nd Floor Insurance Exchange 

Chicago 
Offices in All Large Cities 





Kiersted. Wynkoop 


Consulting Hydraulic & 
Sanitary Engineer 


614 Interstate Building, Kansas 
City, Mo. 


W. Kiersted, Jr., Assoc. 





Metcalf & Eddy 


Eingineers 

Water, Sewage, Drainage, Ref- 
use and Industrial Wastes 
Problems, Laboratory 


Statler Building, Boston 








Moran & Proctor 


Consulting Engineers for 


Foundations for Buildings. 
Bridges and Dams, and all Sub 
structure Work. 

New York City, 842 Madison 
Ave. 


Nuebling & Mast 
Consulting Engineers 
Emil L. Nuebling, Member 


American Soc. C. E. 


James E. Mast, Civil Engineer 
Civil, Hydraulic and Municipal 
Engineering, Surveys, Apprais- 
als, Investigations and Reports 


524 Court St., Reading, Pa. 





Potter, Alexander, C. E. 


Hydraulic Engineer and 
Sanitary Expert 


Sewerage and Sewage Disposal, 

Water Supply and Purification. 

New York, 50 Church Street. 
Cortlandt 8195. 





Randolph-Perkins Co. 


Consulting Engineers for 
Water Supply and Distribution 
Sewerage and Sewage Disposal 
Street Lighting Systems 
Zoning and City Planning 
Water Power Development 
Flood Protection 

Excavation Specialists 
Stripping Properties Prospected 


1446 First National Bank Bldg., 
Chicago. 





Robinson & Steinman 
Consulting Engineers 


H. D. Robinson 
D. B. Steinman 


Bridges: Design, Construction, 
Strengthening, Investigation, 
Reports, Advisory Service. 


117 Liberty St., New York City 








Astrid S. Rosing, Inc. 


Sewer Pipe 

Drain Tile 

Steam and Electric Conduits 
Building Tile 

Fire Brick 


8464 N. Clark St., Chicago, Ill. 





P. H. Taylor Audit Co. 


Municipal Accountants and 
Auditors 

Audits 

Systems 

Budget Preparation 

Investigations 

i Highland Ave., Buffalo, 


Waddell & Hardesty 


Consulting Engineers 


Steel and Reinforced Concrete 
Structures, Waddell’s Vertical 
Lift Bridge, Difficult Founda- 
tions, Reports, Checking of De- 
signs, Advisory Service and 
Appraisals. 


150 Broadway, New York 








Yes—we would like you to mention WATER WorKS AND SEWERAGE. 








